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P REPARED BY : 

( ) Draft 

Sm .... MARY 

(X) Final Environmenta l Statement 

The S trategic Petro leum Re s e rve O f f ic e , u . S .  
Department o f  Ene rgy , _  Wa shi ngton , D . C . 2 0 4 6 1  

1 .  Type o f  Ac tion : ( ) Leg i s l a t ive (X) Admi n i s trat ive 

2 .  B r i e f  Des cription o f  the P roposed Action : 

Thi s  do cument i s  a s i te spec i f ic Envi ronmental Impac t State
ment ( E I S ) for four proposed c andidate s ites f rom the Texoma group 
of s a l t  dome s located in the Gu l f  Coast reg i on of southwe s tern 
Loui s i ana and southeas tern Texas . I t  a l s o  s erves to s upp lement 
the Sulphur Mines F inal Envi ronmental Impact St atement by examining 
a new al ternat ive water int ake pipel ine to the ICW , a l l owing use 
o f  a s ingle water i ntake for Su lphur Mine s and We s t  Hackbe rry . The 
p r imary s i te for Strategic Petro leum Re s e rve ( SP R )  deve l opment in 
the Texoma group i s  an expans ion o f  the We s t  Hackberry Early 
S tor age Re se rve ( ES R )  fac i l ity l ocated in Came ron Parish , Lou i s i ana . 
The three othe r c andidate s are new s i te s . They are the B l ack 
Bayou s a l t  dome l ocated in Cameron P a r i s h , Lou i s iana , the Vinton 
s a l t  dome in C a l c a s i e u  Parish , Lou i s i ana , and the Big H i l l  s a l t  dome 
in Je f ferson County , Texas . One or a combination of the s e  three 
s i te s  may b e  deve loped a s  an a l ternat ive to the expans i on of the 
We st Hackberry E S R  f ac i l ity . 

Th i s  pro j ect i s  part o f  the S trategic Petroleum Re se rve ( S PR) 
p rogram cur rently be i n g  imp l emented by the Department o f  Energy ( DOE) 
Creation o f  the SPR was mandated by Congre s s  in T i t l e  I ,  Part B o f  
the Ene rgy P o l i cy and Conservat i on Ac t o f  1 9 7 5 , P . L .  9 4 - 1 6 3  ( the Ac t )  
for the purpo s e  o f  providing the Un ited States w i th s u f f i c ient 
petroleum rese rve to minim i z e  the e f fects o f  any future oil supply 
inte rruption . 

3 .  Summary o f  Envi ronmental Impac ts and Adver s e  Envi ronmenta l 
E f fects : 

Thi s  s i te spec i f ic E I S  analyze s the envi ronmental impacts 
wh ich would oc cur during s i te preparation and ope r a t ion of o i l  
s torage f ac i l i t i e s  a t  e ach o f  the four location s . 

The construc t i on activities nece s s ary to develop s to rage 
cavi t ie s , terminal fac i l it i e s  and p ipe l ines required for the Texoma 
Group o f  SPR s i t e s  would result in topographical mod i f i c ation o f  
the s i te areas due t o  onsite f i l l , exc avat ion and surface grading ; 
degrada tion o f  water qual ity due to increased sediment load caused 
by re suspen s i on dur ing dredging and by e ro s i on ; degradation of a i r  
qua l i ty due to fug i t ive du s t , veh i c l e  emi s s i ons and paint vapors ; 
and impacts to the aquatic and terre s t r i a l  f l ora and f auna resul ting 
f rom cons truc tion ac t i v i t ie s . The se impac t s  are expe c te d  to be short 
term and would terminate soon a f ter comp l etion of pro j e c t  cons truct ion . 



The mo s t  s igni f ic ant impacts o f  p ro j ect operation would b e  the 
impacts on a i r  qual ity due to hydroc arbon emi s s ions a s s o c i ated w i th 
tanke r  loading and un load ing ; impacts on water qual i ty due to brine 
d i sposal in the Gul f  of Mexico and due to p o s s i b l e  o i l  and b rine sp i l l s ; 
and impacts on f lora and f auna resulting f rom such o i l  and b r ine spi l l s . 

Mo st o f  the s e  impac ts are e xpected to resul t regard l e s s  o f  
which o f  the s i te s  are deve loped . However ,  the extent o f  the impac ts 
may vary depending on the sur f ac e  characte r i s t i c s  of the s i te and 
lengths o f  p i pe l i ne s  construc ted to connect with water supp l y , b rine 
d i s p o s a l  and o i l  d i s trubut ion systems . 

4 .  Al ternative s  Cons idere d : 

Alternative Storage S i t e s  

B l ack Bayou 
Vinton 
Big H i l l  

Alternative Faci l i ty Components 

We s t  Hackberry Expan s i on 

Al ternative Raw Water Sys tem 
Alternative Brine D i sposal Sys tem 

B l ack Bayou 

Alternative Raw Water Sys tem 
Alternati ve Brine Di spo s a l  Sys tem 

Vi nton 

Alternative Raw Water Sys tem 
Alternative Brine D i spo s a l  Sys tem 

B i g  H i l l  

Al ternative Brine D i sposal Sys tem 
Alternat ive Raw Water Sys tem 
Alternative O i l  Di s tribut i on Sys tem 



5 .  Comments on the Dra f t  S tatement have been rece i ved f rom the 
f o l l owing: 

Federal 

u. S .  Army Corps o f  Eng ineer s  
Na tional Oceon i c  and Atmosphe r i c  Admini s tr ation; S t. 

Pe ter sburg ,  F lorida 
National Oceon i c  and Atmo sphe r i c  Admini s tration; Ro ckv i l le ,  

Mary l and 
Env i ronmental Protection Agency 

6 .  Date made avai lable to EPA and the Pub l i c: 

The f inal s tatement was made ava i lable to the Environmental 
Protection Agency and the pub li c  in Lecerrber 1978 . 
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1 . 0 BACKGROUND 

Thi s  document i s  a s i te speci fic Environmental I mpact state
ment ( E I S ) fo r four p ropo s ed candidate s i tes from the Texoma 
group of s alt domes l o c ated in the Gul f  Coast region of s outh
western Lou i s i ana and s outhe astern Texas . The pr imary s i te 
for strategic Petro l eum Res erve ( SPR ) devel opment in thi s  
group i s  an exp ans ion o f  the West Hackberry E a r l y  storage 
Reserve ( E SR ) fac i l ity loc ated in C ameron Parish , Lou i s i ana . 
The three other candi date s are new s ites . They are the Black 
B ayou s alt dome l o c ated in Cameron Parish , Lou i s ian a ,  the 
vinton s alt dome in C a l c as ieu P ar i sh , Lou i s i ana , and the B i g  
H i l l  s a l t  dome in Jefferson County , Texas . One or a comb ina
tion of the se three s i te s may be developed as an alternative 
to the expans ion o f  the We s t  Hackb erry ESR fac i l ity . 

Thi s proj ect i s  p art o f  the strategic Petroleum Res e rve ( S PR ) 
pro gram currently being imp l emented by the U .  S .  Dep artment 
of Energy ( DOE ) . C reation of the SPR was mandated by Congres s  
i n  Title I ,  P art B o f  the Energy Policy and Cons ervation Act 
o f  1 9 7 5 , P . L .  94- 1 6 3  ( the Act )  fo r the purp o s e  o f  provi ding 
the uni ted s tates with suffic ient petro l eum reserves to minimi ze 
the e ffects o f  any future o i l  supp ly interruption . 

On February 1 6 , 1 9 7 7 , FEA transmitted the SPR P l an to C ongre s s  
as Energy Action No . 1 0 . The p l an de s cribed the manner in 
which the Program was to be imp l emented . As an amendment to 
the P l an ,  an acceleration of the deve l opment s chedu l e  became 
e ffecti ve under Energy Action No . 12 on Apr i l  1 8 , 1 9 7 7 . 
Whereas the Ac t requi red the attainment o f  an Early s torage 
Reserve vo lume of 1 5 0  m i l l ion b arrels ( mmb )  of o i l  in storage 
by the end of 1 9 7 8  and an SPR volume of 5 0 0  mmb of o i l  in 
s to rage by the end of 1 9 8 2 , the pres ent accel erated s chedu l e  
has e s tab l i shed new targets o f  attaining 2 5 0  mmb by the end 
o f  1 9 7 8  and 5 0 0  mmb by the end o f  1 9 8 0 . I n  addi tion , a s econd 
amendment to the P l an p ropos ing exp ans ion o f  the SPR to one 
b i l l ion barre l s  became e f fective under Energy Actio n ,  DOE 
Number 2 on June 13 , 1 9 7 8 . Thes e  initi atives are an integral 
p art of the Pre s i dent ' s  National Energy P l an and represents a 
maj o r  e f fort to p rovide the U .  S .  with protection against the 
cons equences o f  a s evere petrol eum supp ly interruption as s oon 
as practi c ab l e . 

A final p rogrammatic environmental impact statement ( FES 7 6 - 2 ) 
address ing the e ffects o f  the SPR p rogram as a who l e  was fi led 
with the Counc i l  on Environmental Quality and made ava i l ab l e  
t o  the pub l i c  on Decemb er 1 6 , 1 9 7 6 . That s tatement cons iders 
s everal different types of s torage fac i l ities , inc l uding the 
u s e  o f  exi sting s o luti on-mined caviti e s  in s alt fo rmations 
and conventional mine s , the construction of new soluti on-mined 
c avities and conventional mines , the u s e  of exis ting and the 
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cons truction o f  new conventi onal surface tankage , and the use 
of surplus tanke r ships . The programmatic E I S  should be con
sulted for a des c ription of each of thes e  s to rage methods and 
the potenti a l  imp acts which might result from its u s e . The 
programmatic E I S  a l s o  a s s e s s e s  the cumul ative impacts whi ch 
could be exp ected from u s e  of various comb inations of the 
di fferent fac i l ity types . 

A total o f  nine s i te s were identi fied as c andidates for the 
E arly s torage Reserve program by means o f  a s creening process 
invo lving the app l i c ation o f  s ix criteri a . *  F ive of these 
a l ternative s i tes were cons idered for the purp o s e  o f  s e lecting 
E S R  s torage s i tes to s upply o i l  to refineries on the Gul f  Coas t ,  
o n  the East Coas t ,  and in the Caribbean . They inc lude the 
west Hackberry s a l t  dome ( Cameron Pari sh , Lou i s iana ) ,  the Bayou 
Choctaw s a l t  dome ( Ib ervi l l e  Pari s h ,  Loui s i ana ) ,  the Bryan 
Mound s a l t  dome ( Brazoria County , Texas ) ,  the Cote Bl anche 
s al t  mine ( S t .  Mary P ari sh , Loui s i ana ) ,  and the Weeks I s l and 
s al t  mine ( I beria Parish , Loui s i ana ) .  F inal Envi ronmental 
I mp act S tatements on al l five c andidate s ites ( FES 7 6/7 7 -4 
through FES 7 6/7 7 - 8 , December 1 9 7 6 ,  January 1 9 7 7 ) have been 
f i l ed with the C ounc i l  on Envi ronmental Qua l i ty ( CEQ ) and made 
ava i l ab l e  to the pub l i c  s o  that the envi ronmental imp acts 
a s s o c i ated with the po s s ib l e  use of thes e  s ites may be com
p ared with one another . In additi on , four final s upplements 
addre s s ing de s i gn changes for all five c andi date s i tes ( Apri l ,  
May , Augus t  and December , 1 9 7 7 ) have been fi led with CEQ . A 
s ixth Gul f  Coast s i te , the S ulphur Mines s a l t  dome ( Calcas ieu 
P ari sh , Loui s i ana ) was i denti fied as a c andi date s i te to 
p rovide addi tional exis ting s torage cap ac i ty when the require
ments o f  the accelera�ed schedu l e  became known . The final 
E I S  ( DOE/E I S - 0 0 1 0 ) was made ava i l ab l e  to the Environmental 
Pro tection Agency in Apri l ,  1 9 7 8 . The other three c andi date 
s i tes , C entral Ro ck Mine ( Fayette County , Kentucky ) ,  I ronton 
Mine ( Lawrence County , Ohi o ) ,  and Kleer Mine ( Van Zandt County , 
Texas ) were cons i dered for di s tribution to inl and refineri es . 
F inal E I S s on the s e  s ites ( FE S  7 6/ 7 7 - 9  and FES 7 6/7 7 - 1 0 , July 
1 9 7 7  and FES 7 7 - 2 , S eptember , 1 9 7 7 ) ,  have al s o  been made ava i l 
ab le . T o  date , five s i tes ( West Hackberry , B ayou Choctaw , 
Bryan Mound , Weeks I s l and , and Sulphur Mine s ) have been s e l ected 
fo r use in the SPR . 

*Thes e  criteria are exis ting s torage c apacity ( or potenti al 
s torage c apacity for SPR ) , di stribution acce s s ib i l i ty ,  
techni cal feas ib i l i ty ,  potenti al envi ronmental concerns , 
ease o f  acquis ition and co s t .  s ection I I . E . I  o f  the 
p rogrammati c E I S  describes in deta i l  how the criteri a were 
app l ied to approximately 3 0 0  s alt domes and approximate ly 
3 0 0  exi s ting mines to s elect 32 c andidate s i te s , inc luding 
the e i ght c andi date ESR s ites . 
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Three group s o f  c andi date s ites are being c ons i dered for the 
purp o s e  o f  s e lecti ng SPR s to rage s ite s . Mo s t  o f  the s i tes 
are centered around three maj o r  inl and p ip e l ine terminal s which 
transport u .  S .  and foreign c rude oil from the Gul f  Coast 
regi on to the upp e r  mid-wes t  are a re fineri es . D i s tr ibution 
c enters include the S e away Pipel ine Terminal ( Freeport , Texas ) ,  
the Texoma Pipel ine Terminal ( Ne derl and , Texas ) ,  and the 
C ap l ine Pipel ine Terminal ( st .  James , Lou i s i ana ) , ( s e e  F igure 
1 . 0 - 1 ) .  The c andi date s i tes of e ach group would u s e  the p ar
ticular p ip e l ine terminal as s o c i ated with that group as the 
p roposed l oc ation o f  an SPR terminal for di s tribution o f  
s trategic o i l . A po rtion o f  the s tored o i l  would b e  di s tributed 
through the p ip e l ine to the upper mi dwe s t  markets whi le the 
remainder would be distributed to local refineries and loade d  
onto tankers a t  the terminal fo r di s tribution t o  the East Coast 
and the C aribbe an . 

The four s i tes inc luded i n  thi s document are the prop o s e d  SPR 
c andi date s from the Texoma group of salt dome s . Together they 
total 4 5 0  mi l l ion b arre l s  o f  p otential s tor age sp a ce . Thu s , 
thi s document in conj unction with the final E I S  for the We s t  
H ackberry ESR deve lopment ( FE S  7 6/ 7 7 - 4 ) presents the option 
of develop ing 5 1 0  m i l l i o n  b arre l s  of s torage to p rovi de the 
SPR requi rements for the Texoma area . At thi s time , DOE 
proj ects that a maximum o f  approximate ly 2 1 0  mi l l ion b arrel 
of thi s  c ap ac i ty w i l l  be needed and has a s s e s s e d  the imp acts 
accordingly .  On June 13 , 1 9 7 8  the SPR P l an Amendment exp anding 
the reserve to 1 b i l l ion b arrels became e f fective . I f  i t  i s  
determine d that addi tional c apacity must be deve l oped in the 
T exoma Group in order to meet the requi rements o f  the exp anded 
SPR , thi s  E I S  wi l l  be s uppl emented as needed to as s e s s  any 
addi tional imp acts which could re sult from increased deve lop
ment . 

The S ulphur Mines SPR s ite , lo cated 1 7  miles north o f  the Wes t  
Hackberry s ite , i s  one o f  the Texoma group o f  s a l t  dome s fo r 
which a sep arate environmental imp act s tatement has a l ready 
b een pub l i shed ( DOE/E I S - 0 0 1 0 ) .  Due to recent evi dence indi 
c ating that the s upply o f  freshwater may be inadequate to 
s upply the o i l  displ acement needs o f  the s i te during drawdown , 
a new intake l o c ation and as s o c i ated pipel ine corridors have 
b een examined as a p o s s ib l e  alternative to the water intake 
system proposed in the S ulphur Mines Final Environmental I mpact 
S tatement . The new intake l o c ation wou l d  b e  the s ame as that 
prop o s e d  for the Wes t  Hackberry SPR devel opment and was cho s en 
a s  an environmental ly des i rab l e  wi thdrawal p o int . I mpacts 
re l ating to the new Sulphur Mines intake l o c ation and pipel ine 
corridors will be addre s s e d  in thi s document as a S upp l ement 
to the S ulphur Mines Final Environmental I mpact Statement . 
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2 . 0  DE S CRI PT I ON OF THE PROJECT 

2 . 1 INTRODUCT I ON 

The candi date S PR s ite s in the Texoma group o f  s a l t  domes 
are located in the s o uthwes tern corner o f  Loui s i ana and the 
adj acent southeas tern corner o f  Texas within a 40 mi le radius 
of Nederl and , Texas ( s ee Fi gure 2 . 1 - 1 ) . The Sun oi l Company 
terminal at Nederland would s.erve as the c rude o i l  s upply 
terminal for the proposed S PR s to rage s i te s in thi s  group . 
During s ubsequent s trategic o i l  distr ibuti o n ,  the S PR o i l  
woul d  be transp orted to inland re finer i e s  through exi s ting 
p ip e l ine s  inc l uding the Texoma Pip e l ine , whi ch i niti ates at 
the S un Terminal , and a l s o  re l oaded onto tankers for distribu
tion to East Coast or C aribbean re fineri e s . 

The We s t  Hackb erry s a l t  dome , l oc ated in C ameron Parish o f  
s outhwestern Loui s i ana , i s  the proposed s i te for S PR deve lop
ment in the Texoma group o f  s a l t  dome s . The s to rage o f  60 
mi l l ion b arre l s  of oil in exi s ting so lution c averns at We s t  
Hackb erry i s  be ing deve l oped b y  DOE as p art o f  the E S R  pro gram . 
An expans ion o f  the s ite for an additi onal s to rage c apacity 
o f  1 5 0  mi l l i on b arre l s  is dis c us sed in thi s document . 

Three alternative s i tes are proposed as p o s s ib i l ities for 
SPR devel opment a s s o c i ated with the Texoma sys tem . The B l ac k  
Bayou dome , a l s o  l ocated in C ameron Par i s h ,  could be deve l oped 
to a c apacity of 1 5 0  mi l l ion barrels of oil s torage . The 
vinton dome , loc ated in Calcas ieu Parish of s outhwes tern 
Lou i s i an a ,  could p rovi de 50 mi l l ion b arre l s  of storage c ap a 
c i ty .  The B i g  Hi l l  dome loc ated in Jefferson County , Texas , 
could be deve l oped to a 1 0 0  mi l l ion b arrel sto rage c apacity . 
One o r  a comb ination o f  these s ite s may be deve l oped , as an 
al ternative to the expans i on of the We s t  Hackb erry ESR Faci l i ty ,  
s uch that the total SPR s to rage c apacity for the Texoma group 
o f  s a l t  domes would be an additional 1 5 0  mi l l i on b arre l s . 
I n  thi s document , however ,  e ach c andidate s i te i s  tre ated 
s ep arate ly for organiz ational purpo s e s . The prop o s ed water 
intake l oc ation for West Hackb erry has been changed from Bl ack 
Lake to the I CW as a result of comments rece ived from and 
d i s cu s s i ons hel d  with s everal federal and s tate agenc i e s . 
This change in l oc ation thereby would a l l ow the s ame water 
intake s tructure to serve the Sulphur Mines s ite . The use 
o f  the s ame intake by both s i tes i s  di s cussed . 

I n  thi s section , a b r i e f  des cription o f  the proj ect i s  given 
to p rovide the reader with an overall unders tanding of the 
nature o f  the prop o s ed S PR fac i l i ties and the devel opments 
nec e s s ary for the ir imp l ementati on . For a detailed de s cription 
of e ach c andidate s i te and its a s s o c i ated fac i l ities , see 
Appendix A of thi s  document . 
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2 . 2  CONCEPT OF STORAGE IN SOLUTION MINED CAVERNS IN SALT DOMES 

The use of salt domes for petroleum storage is attractive 
because of both the relatively low cost of such bulk storage 
and the extreme geological stability of rock salt masses. In 
addition, oil storage deep underground provides security from 
natural catastrophes or sabotage. 

All development of new storage capacity for the four proposed 
salt domes in the Texoma group of SPR sites would require 
newly mined caverns. A system of wells would be constructed 
and the storage space in the salt would be created by a 
solution mining process. Solution caverns are formed by 
leaching, which involves dissolving the salt with circulating 
water and pumping out the resulting brine. The process 
requires a large volume of leach water, about 7 barrels of 
fresh water or about 8 barrels of seawater for every barrel 
of space created. This type of cavern is currently used to 
store a number of petroleum products. In the U. S., the 
products stored in solution caverns are primarily LPG (lique
fied petroleum gas) products such as propane, ethylene, etc., 
as well as some fuel oil. Al though crude oil storage in 
solution caverns does not present particular technical prob
lems, it has been practiced principally in other countries. 
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2 . 3  GENERAL CAVERN CONSTRUCT I ON TECHNIQUE S 

There are two b a s i c  appro aches under cons ideration for the 
c onstruction o f  the new S PR solution mined c averns fo r o i l  
s to rage in s a l t  domes . They a r e  b e ing addres s e d  in thi s 
do cument as co -propo s a l s . 

I n  the first proces s ,  the c averns would fi rst be l eached to 
ful l  s i z e  by inj ecting only raw water and displac ing the 
resul ting brine . Then o i l  would be inj ected dur ing a s ep arate 
operation . S ince the various flow rates and devel opment time 
tab l e s  as s o c i ated with thi s process present the worst-case 
c ondi tion ( see App endix A . l and A . 3 ) ,  the engineering sys tem 
descripti ons used in thi s  document are based upon the s ep arate 
l e ach then fi l l  process of c avern devel opment . 

As a c o -prop o s a l , a newer s imul taneous l e ach and fi l l  p roc e s s  
would be tri ed . This process would a l l ow for the e ar ly s to rage 
of o i l  in the upper portions of the deve lop ing c avern as the 
l e aching continue s in the l ower p ortion . Thi s  process i s  
s t i l l  a n  untried technol ogy i n  thi s  country , and DOE p l ans 
to ver i fy it through a tes t  we l l  b e fore it is imp l emented 
for the general p rogram . Thi s  techno l o gy i s  being used 
succ e s s ful ly in wes t  Germany for the c reation o f  a s torage 
fac i l i  ty . 

For a deta i led description of the neces s ary s teps in c avern 
deve l opment us ing e ither the separate l e ach then fi l l  or the 
s imul taneous l e ach and fi l l  approach , see Appendix J .  

2 . 3- 1  





2 . 4 PROPOSED STORAGE S I TE - WEST HACKBERRY E XPANS I ON 

2 . 4 . 1  General 

The We s t  Hackberry fac i l ity as cur�ently des igned wou l d  s ati s fy 
a total o f  2 1 0  mi l l i on b arre l s  o f  the comb ined ESR and S PR 
c rude o i l  s torage requi rements in the Texoma/Lake Charles/ 
Be aumont s torage region . The p roposed devel opment wou l d  be 
a 1 5 0  mi l l ion b arrel exp ans i o �  of the E S R  fac i l i ty .  The ESR 
fac i l i ty i s  now under construction and wi l l  have a capacity 
o f  6 0  mi l l ion b arre l s , as des cr ibed in the Final Environmental 
I mpact S tatement for the We st Hackberry S a l t  Dome E arly Storage 
Res erve ( FES 7 6/7 7 -4 , FEA 1 9 7 7 a ) and S upplement ( FEA , 1 9 7 7b ) .  

The West Hackberry salt dome i s  l o c ated in north-central 
C ameron Parish of southwes tern Loui s iana ( s ee F i gure 2 . 4 - 1 ) . 
7he propo s ed s ite i s  approximate ly 2 0  mi l e s  s outhwes t  o f  the 
c i ty o f  Lake Charl es , Loui s i ana , and 1 6  mi l e s  north o f  the 
Gul f  o f  Mexic o . B l ack Lake , a 3 . 4 s quare mi le sha l l ow body 
o f  water , l i e s  j us t  to the north and partly covers a portion 
of the area over the s a l t  dome . Hackb erry , a local unincor
porated town of 1 , 3 0 0  population , and the C a l c a s i eu Ship 
Channe l are approximate ly 4 mi les east of the s i te . The S abine 
National Wi ldl i fe Re fuge l ies approximately 2 mi l e s  to the 
s outh . The Sun Terminal at Neder l and , Texas , whi ch wou ld serve 
as the o i l  s upply and distr ibuti on terminal for We s t  Hackberry , 
i s  about 4 0  mi l e s  wes t  o f  the s i te ( s ee F i gure 2 . 4 - 1 ) . 

The proposed S PR expans ion o f  the Wes t  Hackb erry storage s ite 
wou ld entai l the devel opment of 15 new s o lution c averns o f  
1 0  mi l l i on b arre l s  ( mmb ) e ach , thus accommodating 1 5 0  mmb o f  
new storage c apacity . The ESR fac i l i ty woul d  have a capacity 
o f  6 0  mmb in five exi s ting c averns , giving a total c apacity 
o f  2 1 0  mmb for the comb ined ESR and S PR fac i l itie s . 

The general systems components required for an S PR storage 
fac i l i ty include the o i l  s torage we l l s , a central p l ant fo r 
a l l  pumping and metering e quipment , a raw water s upp ly system , 
a brine disp o s a l  system , and a c rude o i l  di stribution system . 
A s chematic diagram o f  a typical DOE fac i l i ty i s  shown in 
F i gure 2 . 4 - 2 . 

2 . 4 . 2  S i te Deve l opment 

The proposed exp ansion o f  the We st Hackberry s i te involves 
the construction o f  15 new c averns on a s i te adj acent to the 
E SR s i te p res ently being deve l oped on the dry l and portion 
of the dome ( s ee Figure 2 . 4- 3 ) .  The central p l ant location 
would be the s ame as that being c onstructed for the ESR 
fac i l i ty .  The central leach p l ant , inc luding pump s , s urge 
p onds , and s ur face tanks , wou ld be loc ated on the ESR s i te 
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Figure 2 . 4-1 Location Nap - West Hackberry Dome 



DISTRIBUTION TERMINAL 

PA0793-6 

BRINE DISPOSAL 

GULF OF MEXICO 

CENTRAL PUMPING FACI LlTY 

01 L RECOVERY BYPASS 

.. 
4 

STORAGE CAVITIES 

CRUDE 

t- t - -- t·--- . .. - - . -. , 
L- - -lBR'NE>= -) 
,- , /---� 
r_ - _ _  j :..-_ _--L!Jr. - �-= :-=:' --=-1 

� - - -
. -- �--.-,- -- - � - - - - -

----- �-----

x 
x 
x 

r- K-:: 

1-::-1--= 

t�.��.::��tf: -�::::: .
. 
=
.
�� 

� 

Figure 2 . 4 - 2  Schematic Diagram of Typical DOE Facility 

I 



near the s i te o f  the former Olin brine p l ant ( s ee F i gure 2 . 4-4 ) . 
The raw water intake station woul d  be loc ated on the I ntra
coastal Waterway , app rox imate ly 4 mi les from the central p l ant . 
The maj o r  devel opment requ i red for the S PR exp ansion o f  the 
fac i l i  ty wou l d  be the constructi on o f  the 1 5  new wel l s  with 
connecting roads and pipel ines on a 1 6 0  acre tract immediately 
we s t  of the ESR fac i l i ty . 

The brine dispo s a l  sys tem for the ESR fac i l ity i s  a deep we l l  
inj ection sys tem . Thes e  we l l s  are be ing constructed s outh 
of West Hackberry dome . However , becau s e  of the increased 
vo l ume of brine produced during new cavern le aching the exp anded 
SPR fac i l i ty would requ i re a pipel ine to be cons tructed to 
the Gul f  of Mex ico for direct di sposal o f fshore ( s ee F i gure 
2 . 4 - 5 ) . 

The crude o i l  s upp l i e s  to fi l l  the exi s ting c averns woul d  be 
p iped from the S un Terminal at Nederl and , Texas through a 
41 . 5  mile pipel ine whi ch i s  under constructi on for the ESR 
system ( s ee Figure 2 . 4- 6 ) .  The pipel ine i s  des i gned to carry 
the incre ased flow capacity s o  that it could be used if a 
dec i s ion i s  made to exp and the s ite o r  create s torage on one 
o f  the other alternate s i tes whi ch could u s e  the pipel ine . 
For a b r i e f  des cription o f  the terminal fac i l i ti e s , see 
Section 2 . 8 .  

For withdrawal o f  the s to red o i l , the intake/pump ing station 
on the I ntr acoastal Waterway ( I CW ) wou l d  be des i gned to supp ly 
the water necess ary to displ ace the 1 5 0  mi l l ion b arrel s  ( mmb ) 
o f  o i l  stored at the exp ansion s i te as wel l  as the 6 0  mmb 
s to red at the o r i ginal ESR s i te . Water pump s at the I CW wou l d  
be e l ectri c powered and supp l i e d  with power vi a submarine 
power cab l e s  l aid al ong the water intake pipel ine corridor . 
The intake/pump ing s tation would a l s o  be sufficient to handl e 
the 24 mnm to be s tored at Sulphur Mines ( see DOE/E I S  0 0 1 0 ) .  
The di spl aced o i l  wou l d  be transported by the s ame pipel ine 
to the S un Terminal for di s tribution by tanker and inl and 
pipel ines . More deta i l  on each of the prop o s ed system com
ponents is di scussed in Appendix A . 4 . 4 . 1 .  

The fea s ib i l ity o f  several alternative sys tems components 
were cons i dered fo r the We s t  Hackberry SPR exp ansion fac i l i ty .  
B l ack Lake , the C a l casieu Ship Channel and the Gul f  o f  Mexi co 
were examined as alternatives to the I CW for a raw water s upply 
s ource . Al s o , an expans ion of the ESR br ine inj ection we l l  
sys tem was cons idered a s  an alternative to bui lding a p ipel ine 
to the Gul f .  The se and other alternative s are di s cu s s ed in 
App endix A . 4 . 4 . 2 . 
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2 . 4 . 3  Operation 

As suming a s eparate l eaching then o i l  fi l l  p ro c e s s  of c avern 
deve l opment as a worst-c ase c ondition ( s ee Appendix A . 3 ) ,  
during the initi al leaching operations , a water s upply rate 
o f  1 . 0 3 mi l l i on b arrel s/day over a period o f  3 8  months would 
b e  requi red to leach out the 15 c averns for the exp ans i on 
s ite . Thi s  water , taken from the l CW ,  would be pumped into 
the 1 7 5 , 0 0 0  barre l water s urge pond ons ite and then into the 
wel l s . The re sul ting uns aturated brine o f  about 2 3 0  ppt ( p arts 
per thous and ) or more would empty from the caverns into the 
l ined 1 7 5 , 0 0 0  barrel br ine p ond , and then after a minimum 
4 hour settl ing time would be p iped to the Gul f  o f  Mexico fo r 
dispos al . 

When the caverns have reached ful l  s i ze by l eaching , the wel l 
heads woul d  be converted for o i l  inj ection and br ine di spl ace
ment . oil woul d  be del ivered to the s ite and inj ected into 
the new c averns at an average rate o f  1 7 5 , 0 0 0  barrel s/day . 
Thus it would take an additional 2 8  months to fi l l  the 1 5 0  
m i l l ion barre l exp ans ion fac i l i ty .  

When the stor age fac i l ity has been comp l eted and de s i gn capacity 
i s  reache d ,  there would be an interim period during which 
the only activi ties at the s i te wou l d  be s ecurity and main
tenance checks . However ,  readine s s  for ac tivation dur ing an 
emergency requ i res keep ing operati ons pers onne l ava i l ab l e . 

The S PR p rogram requi rements p l an for an emergency withdrawal 
of stored o i l  over a period o f  not l e s s  than 5 months . Thus , 
the maximum del ivery rate for a 2 1 0  mi l l i on barre l c omb ined 
E S R  and S PR fac i l ity at Wes t  Hac kberry would be 1 . 4 mi l l i on 
b arrel s  per day . Crude o i l  stored in each s a l t  cavity wou l d  
be recovered by pump ing raw water into the bottom o f  the 
cavity , thus displ ac ing the o i l  through the concentr ic tub ing 
at the top of the cavity . 

The S un Terminal at Nederland,  Texas wou l d  handle a l l  o f  the 
o i l  from the We s t  Hackberry S PR s i te ( s ee s ection 2 . 8 ) .  The 
pres ent p l an is that about 4 0  percent o f  the s tored o i l  would 
be trans ferred by p ipel ine to local and regional re fineries , 
and to mid-wes tern states through the Texoma p ip e l ine system 
which or iginates at S un Terminal . The remainder wou l d  be 
relo aded onto tankers for shipment to the East Coast and 
Car ibbean refineries . 

After an o i l  s upply interruption has ended ,  refi l l  o f  the 
c omb ined ESR and S PR stor age fac i l ities i s  p l anne d .  The rate 
o f  fi l l  woul d  depend on the avai lab i l ity o f  c rude but is 
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currently p l anned fo r re fi l l  at a rate o f  1 7 5 , 0 0 0  barrel s/ 
day ove r a 40 -month period . The re fi l l  proc e s s  i s  the reverse 
of the recovery process . The crude oil i s  inj ected into the 
top o f  the s tor age cavity , thus d i sp l ac i ng the brine , whi ch 
in turn goes to the disposal sys tem . 

The SPR fac i l i ty i s  des i gned fo r 5 fi l l  and wi thdrawal cycle s .  
Al though for le ached cav i ty fac i l i t i e s  the cave rn capacity 
enl arge s dur ing each cyc l e  due to the introduction o f  fresh 
water , it is assumed that only the ori ginal de s i gn capac i ty 
for each cavity would be r e fi lled during each cyc le . 
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2 . 5  ALTERNAT I VE STORAGE S I TE - BLACK BAYOU 

2 . 5 . 1  General 

The devel opment of Black Bayou fo r the SPR program is cons i d
ered as an alternative to the p ropo sed expans i on o f  the we s t  
Hackbe rry ESR fac i l i ty de scribed in section 2 . 4 .  As currently 
de s i gned , the faci l i ty would s a ti s fy an addi ti onal 1 5 0  mi l l i on 
b arre l s  o f  the SPR crude o i l  s tor age requirements in the 
Texoma/Lake Charl e s/Be aumont storage region . 

Black Bayou s a l t  dome i s  loc ated in northwe stern Cameron 
P ar i s h  of southwe s tern Lou i s i ana , and is approx imately 8 
mi l e s  s outhe ast o f  Or ange , Texas , and 1 2  m i l e s  south o f  
vinton , Lou i s i ana . The Gul f  o f  Mexi c o  i s  1 9  m i l e s  s outh o f  
the dome and the I ntracoastal waterway ( I CW ) i s  two m i l e s  
north . The s i te i s  12 mi l e s  we s t  o f  the We s t  Hackbe rry dome 
( s ee F i gure 2 . 5 - 1 ) . 

The dome unde r l i e s  a marsh that i s  cri s s crossed by a c anal 
and b ayou network . Black Bayou , whi ch cro s s e s  over the 
cente r o f  the dome , i s  a l arge b ayou extending from S abine 
Lake and i s  conne cted to the I ntracoastal Waterway ( I CW )  due 
north from the dome by Black Bayou Cuto ff C anal . 

The s ite i s  we l l  s i tuated for d i s tr ibution o f  o i l  by c on
nection to the proposed E SR l ine from We s t  Hackberry to the 
Sun Terminal at Nederland , Texas , s ome 2 0  miles west o f  B l ack 
Bayou dome . From the Nederland fac i l iti e s , whi ch is also the 
terminus fo r the Texoma p ipel ine , the o i l  c an be moved inl and 
v i a  p ipel ine or l o ade d  onto tanker s  for de l ive ry to Eastern 
and Car ibbean refineries ( s ee S e ction 2 . 8 ) . 

Total s to rage capacity for the Bl ack Bayou s i te 
been e stab l i shed by FEA at 1 5 0  mi l l ion b arre l s . 
1 5  new s o lution caverns would be constructed to 
thi s cap a c i ty . 

2 . 5 . 2  S ite Devel opment 

de s i gn has 
A total o f  

accommodate 

The pre sently proposed deve l opment of Black Bayou as an 
a l ternative s i te would i nvo lve a rel atively i rregu l ar p l ace
ment o f  we l l s  on p l atforms over the marsh on the eastern hal f 
o f  the s al t  dome . The we l l s  wou l d  be dr i l led from barge 
mounted r i gs us ing exi sting and new canals fo r acce s s  ( s ee 
F i gure 2 . 5 -2 ) .  
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Figure 2 . 5-1 Location Map - Black Bayou Dome 
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The central p l ant , i nc luding pump s , surge pond s , and sur face 
tank s , would be loc ated adj acent to the acc e s s  roads at the 
southeas t  corner of the storage site ( see F igure 2 . 5 - 2 ) . An 
area o f  approxima tely 1 0  acres would be land f i l led so that 
the central plant and equipment yard could be loc a ted on dry 
l and . 

As currently p l anned , the raw water intake stat ion would be 
located on the Black Bayou channe l ( see F igure 2 . 5 - 2 ) . Br ine 
d i spo s a l  would be by p ipel ine to the Gul f of Mex ico for 
d i rect d i spo s a l  o f f shore . The propo sed route for thi s  pipe
l ine mus t  pass through the Sabine National Wildl i f e  Re fuge 
d irectly south of the s i te , but would fol low an exi sting 
p ipel ine corr idor a s  shown in Figure 2 . 5 - 3 . 

O i l  d i str ibution to and from the s i te would be by a short 
pipel ine connect ion to be constructed a long B lack Bayou 
Cuto f f  ( see F igure 2 . 5 - 4 ) to the ESR pipel ine between West 
Hackberry and the Sun Terminal at Nederland , Texa s . The ESR 
pipel ine is s i zed to carry the increa sed f low capacity due 
to the propo sed expan s ion , e ither at We s t  Hackberry or at 
B l ack Bayou . More deta i l s  on each o f  the propo sed sy stem 
component s are g iven in Appendix A . 5 . 4 . 1 . 

The feasibil ity o f  several alternat ive systems components 
we re cons idered for the B lack Bayou fac i l ity . The Gul f  o f  
Mexico , the Intraco a s ta l  Waterway , and Sabine Lake were 
examined as a lternat ive s to B lack Bayou for a raw water 
supply source . As an a l te rnat ive to a brine d i s�osal p ipe
l ine to the Gul f ,  the pos s i bi l i ty of deep wel l  i n j ect ion into 
s a l ine aqu i f e r s  was a l so cons idered . The se and other a lter
natives are d i scus sed in Append ix A . 5 . 4 . 2 .  

2 . 5 . 3  Ope ra t ion 

The operations of the B lack Bayou fac i l ity dur ing cavern 
leaching , f i l l ing , and o i l  withdrawa l would be s imi l a r  to 
tho se descr ibed for the Wes t  Hackberry expans ion fac i l ity in 
Sect icn 2 . 4 . 3  except that the o i l  withdrawal rate from Black 
Bayou would be a max imum o f  1 . 0  mi l l ion barre l s/day , over a 
per iod o f  not l e s s  than 5 mont h s . 
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F igure 2 . 5 - 3  Brine D i spo s a l  P ipe l ine Route 
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2 . 6  ALTERNAT I VE STORAGE S I TE - V I NTON SALT DOME 

2 . 6 . 1  General 

The devel opment of the vinton dome for the SPR program i s  
considered a s  an alternative to the prop o s e d  expans i on o f  
the We s t  Hackb erry E S R  fac i l i ty de scribed in s ection 2 . 4 .  
As currently de s i gned , the fac i l i ty wou l d  s ati s fy 5 0  mi l l ion 
b arre l s  of the SPR c rude oil s torage requi rements in the 
Texoma/Lake Charles/Beaumont storage region . 

vinton s a l t  dome i s  loc ated in s outhwes tern C a l c a s i eu Parish 
of southwe stern Louis iana , approximately 8 miles east of Orange , 
Texas , and 3 miles south o f  Vinton , Lou i s i ana . The Gu l f  I ntr a
c o astal Waterway ( I CW ) is 5 . 5  m i l e s  to the s outh . The s i te 
i s  about 14 miles northwes t  o f  the Wes t  Hackberry dome ( s ee 
F i gure 2 . 6 - 1 ) .  

The dome i s  sma l l  and has a l arge l a ke ( Ged Lake ) covering 
approximate ly one thi rd of the area . The remaining surface 
area is mainly p a s ture . Al l the l and above the dome is part 
o f  the J .  G .  Gray E s tate with leases held by Tribal o i l  Company 
and Union o i l  Comp any . 

The s i te i s  wel l  s ituated fo r distribution o f  o i l  vi a a 7 . 5  
mile p ipel ine c onnection to the ESR p ipel ine from Wes t  Hack
b erry to the Sun Terminal at Nederl and , Texas , which i s  
2 6  miles s outhwe st o f  the vinton dome . From the Nederland 
fac i l ities , which is a l s o  the terminus for the Texoma pipe
l ine , the stored o i l  would b e  moved inl and vi a p ip e l ine , or 
l o aded on tanker s  for de l ivery to Eastern and Caribbean re fin
eries ( s ee s ection 2 . 8 ) .  

The capacity under c ons i derati on for thi s  s i te i s  5 0  mi l l ion 
b arrel s . I ni ti a l  p l ans , according ,to engineering feas ibility 
s tudi es , c a l l  fo r five 1 0  mi l l ion barrel caverns . However , 
i f  in dri l l ing s ome o f  the we l l s , severe lost c irculation 
z one s are experienced nec e s s itating a reduc tion in cas ing 
s i zes , the cavern would be reduced to 5 m i l l ion b arre l s  capa
c i ty and additi onal caverns devel oped to make up for the 
5 0  mi l l ion barrel total ; hence the appearance o f  6 caverns 
in F i gure 2 . 6 -2  ( four 10 mi l l i on barrel and two 5 mi l l ion 
b arrel caverns ) .  

2 . 6 . 2  S i te Deve l opment 

The p rop osed deve l opment o f  vinton dome woul d  invo lve the 
l e aching o f  up to 6 new caverns ( four 1 0  mmb and two 5 mmb )  
al ong the northern and wes tern shore o f  Ged Lake ( s ee 
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F i gure 2 . 6 -2 } .  The centr al p l ant , inc luding pump s , surge 
p onds and sur face tanks , would be l oc ated on dry l and to the 
west o f  Ged Lake . 

As currently p l anned the raw water intake would be loc ated 
on the vinton Drainage C anal approximate ly 1 . 5  m i l e s  east o f  
the s i te . Dredging o f  an inlet at that p o int wou l d  be requ i red 
to ensure cons tant water supply indep endent o f  waterway traffi c . 

Brine , c reated by construction and operation o f  the solution 
mined storage fac i l ity ,  would be disposed o f  by inj ecting it 
into s ub surface s a l ine aqu i fers . A deep we l l  inj ection sys tem 
with 10 we l l s  is proposed and wou l d  be loc ated about 2 . 0  m i l e s  
s outh o f  the s i te ( see F i gure 2 . 6 - 3 ) .  

C rude o i l  supp l i es and di str ibution wou l d  be handled through 
S un Terminal fo l l owing the construction o f  a new p ipel ine 
( s ee F i gure 2 . 6 - 3 ) c onnecting the vinton s ite with the ESR 
p ipel ine between We st Hackbe rry and Sun Terminal ( F i gure 2 . 6 -4 ) . 
More deta i l  on e ach o f  the p ropo s ed system components i s  
discussed in Appendix A . 6 . 4 . 1 .  

The feas ib i l i ty o f  several al ternati ve systems components 
were examined for the vinton dome fac i l i ty .  As an alternative 
to the vi nton Drai nage Canal , the I ntracoastal Waterway was 
cons i dered for a raw water supply s ource . Also , the c ons truc
tion o f  a brine di spo s a l  p ipel ine to the Gul f  o f  Mexico was 
cons i dered as an alternative to subs urface inj ection . The s e  
and other alternatives are di s cu s s e d  in Appendix A . 6 . 4 . 2 .  

2 . 6 . 3  Operation 

The operations of the vinton dome fac i l i ty dur ing c avern 
l e aching , fi l l ing , and o i l  withdrawal would be s imi l ar to 
tho se described for the We s t  Hackberry exp ans i on fac i l i ty i n  
Section 2 . 4 . 3  except that the flow rate s would be reduced 
p roporti onate ly based on the sma l l e r  sto rage c apacity . The 
water supp ly rate and brine di sposal rate dur ing leaching 
would be about 3 4 3 , 0 0 0  and 3 3 6 , 0 0 0  b arrel s/day respective l y . 
The o i l  fi l l  rate would be 5 8 , 3 0 0  b arrel s /day and the maximum 
o i l  wi thdrawal rate wou l d  be 3 3 4 , 0 0 0  b arrel s/day . See 
Appendix A . 6 fo r a complete l i s ting o f  the flow requ i rements . 
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2 . 7  ALTERNATIVE S TORAGE S I TE - B I G  H I LL SALT DOHE 

2 . 7 . 1 Genera l 

The deve lopment o f  the Big H i l l  s a l t  dome for the SPR program 
is cons idered as an alternat ive to the proposed expans ion o f  
the We s t  Hackberry ESR fac i l i ty described i n  Section 2 . 4 .  
Thi s  fac i l i ty , a s  p l anned , would contain 1 0 0  mi l l ion barre l s  
o f  stored o i l  i n  the Texoma/Lake Charles/Beaumont s torage 
reg ion . 

The B ig H i l l  s a l t  dome i s  located in southwe stern J e f ferson 
County , Texas ( see F igure 2 . 7 - 1 ) , approx imately 2 6  mi l e s  
southwe s t  o f  Nederl and , Texa s and 7 0  m i l e s  e a s t  o f  Hous ton . 
I t  i s  po s i t ioned nine mi l e s  northwe s t  o f  the Gul f o f  Mexico , 
5 . 3  mi l e s  north o f  the Intracoa stal Waterway ( ICW) , 3 . 2  mi l e s  
north o f  t h e  Spind l e top D itch ( which i s  a barge cana l con
nec ting to the ICW ) , and immediately north o f  an extens ive 
marsh area s tre tch ing to the coa s t . 

The s i te i s  favorably loc ated with re spect to Sun Terminal 
located at Nederland ( F igure 2 . 7 - 1 ) . Th i s  termina l has 
e x i s t ing capab i l i t i e s  for 1 3 0 , 0 0 0  DWT ( 9 1 0 , 0 0 0  bbl ) tankers . 
The Neche s River Channe l pre sent l y  accommodate s 6 5 , 0 0 0  m'i'T 
tankers , because o f  the ex i s t ing 4 0  f t . channe l depth ( see 
Sect ion 2 . 8 ) . Sun Termina l  i s  a l so the ini tiat ing po int for 
the Texoma P ip e l ine wh ich transport s crude o i l  to the Cush ing , 
Okl ahoma area . Both p ipe l ine s and tankers would be used for 
SPR d i s tribut ion . 

The capac i ty be ing cons idered in the a s s e s sment o f  th i s  s i te 
i s  1 0 0  mi l l ion barre l s . Accord ing to the eng ineering f e a s ib i 
l i ty s tudie s ,  ten 1 0  mi l l ion barre l caverns are p l anned . 
However , i f  in dri l l ing some o f  the we l l s  s evere l o s t  c ircu l a
tion z one s are experi enced nece s s i tat ing a reduct ion in 
cas ing s i z e s ,  the cavern would be reduced to 5 mi l l i on barre l s  
capac ity and add i t iona l caverns deve l oped to adhere to the 
1 0 0  mi l l i on barre l des i gn capac i ty . Thu s the conf i gurat ion 
of the caverns as appears on F igure 2 . 7 - 2  inc l udes e i ght - 1 0  
mi l l ion barre l caverns and four - 5 mi l l ion barre l caverns . 

2 . 7 . 2  S i te Deve lopment 

The pre s ent l y  p l anned SPR fac i l i t i e s  invo lves the leach ing o f  
1 2  new cav i t i e s  ( e i ght 1 0  mmb and four 5 mmb ) . O i l  supp l i e s  
o f  1 0 0  mi l l ion barre l s  o f  crude o i l  wo uld b e  suppl ied from 
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Figure 2 . 7-1 Locat i on Map - Big Hill Dome 
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S un Termi nal vi a a new propo s ed 2 7  mi l e  o i l  pipe l i n e ( Numb er 
1 on F i gure 2 . 7 - 3 ) . The central pl ant , including pump s , 
surgp ponds and sur face tanks , wou l d  be l ocated on dry l and 
approx imate l y  in the cent e r  o f  the dome . 

The prop o s e d  p l an for b r i ne d i sp o s a l  i s  to the Gu l f  o f  Mex ico 
through the 1 3 . 7. mi l e  p ipe l i ne numbered 2 on F i gure 2 . 7 - 3 . 
For the l e achi ng o f  the s torage caverns and the withdrawal 
o f  the s tored oi l ,  water wou ld be s upp l i ed from the l ew u s i ng 
the 5 . 5  mi l e  l-' ipe li ne numbered 3 on Fi gure 2 . 7 - 3 . 

There wou l d  be three a l te rnative s to the above 
p ip e l ines ( numb e r s  4 ,  5 and 6 on F i gure 2 . 7 - 3 ) .  
othe r a l ternative system c omp onents are d i s cu s s ed 
A . 7  . 4 .  2 .  

menti oned 
The s e  and 

.I n App endi x 

The operations o f  the Big H i l l  fac il i ty during cavern l e aching , 
fi l l ing , and o i l  wi thdrawal woul d  be s imi l a r  to tho se described 
for the We s t  Hackbe rry exp ans ion faci l i ty in Section 2 . 4 . 3  
except that the flow rates would be reduced prop orti onately 
based on the sma l l er s torage capac i ty .  The water supply rate 
and brine dispo s al rate during l e aching wou l d  be about 6 8 7 , 0 0 0  
and 6 7 2 , 0 0 0  b arre l s/day respective l y . The o i l  fi l l  rate would 
be 1 1 7 , 0 0 0  barrel s/day and the maximum oil withdrawal rate 
would be 6 6 7 , 0 0 0  b arre l s/day . See App endix A . 7  for a complete 
l i s ting o f  the flow requi rements . 
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2 . 8  D I S TRIBUTI ON TERMINAL 

2 . 8 . 1  Gener a l  D e s c r i ption 

The Sun Termina l ,  which is propo sed a s  the oil d i stribut ion 
terminal for the Texoma group of SPR s torage fac i l it i e s , i s  
located o n  the Neche s River a t  Nede r l and , Texa s , approximately 
2 5  mi le s north of t he Gul f  of  Mex ico ( s ee F igure 2 . 7 - 1 ) . The 
Sun Termina l ,  operated by Sun O i l  Company ( Sunoco ) ,  has been 
i n  e x i s tence for many year s . Sun receives crude o i l  from 
tanke r s  and barge s on the Neches River a s  we l l  a s  from o ther 
sma l l  pipe l ine s . They regularly handl e  o i l  for the Mob i l , 
Un ion , F ina , Texaco , and Gul f r e f iner i e s  in the are a . 

Al so located at the Sun Termina l  i s  the Texoma P ipel ine Company 
wh ich ope r a t e s  a pr ivate 3 0 - i nch d i ame ter pipel ine transporting 
up to 5 0 0 , 0 0 0  barr e l s  of c rude o i l  per day to the Cushing , 
Okl ahoma are a . Th i s  pipel ine would be one o f  s everal inl and 
pipe l ines which wou l d  transport SPR o i l  in the event o f  a 
national c rude o i l  supply interrupt ion . 

2 . 8 . 2  Ex i s t ing and P ropo sed Fac i l i t i e s  

The tanker and barge dock f ac i l i t i e s  at Sun Terminal a r e  being 
rapidly expanded . S un ha s two tanker docks in operat ion . Both 
docks are c apable of hand l i ng up to 1 0 0 , 0 0 0  DWT ( de adwe ight 
ton ) tanke r s  a l though current navigational r iver depths are 
only 4 0  feet and tanke r s  of this s i z e cannot be f u l l y  l oaded . 
Now und e r  construc t i o n  are two add i t ional tanker docks d e s igned 
for 1 3 0 , 0 0 0  DWT tank e r s  ( see F i gure 2 . 8 - 1 1 ) . 

Al though Sun Terminal ha s p lanned a f i fth t anker doc k , i t  i s  
probab l e  t h a t  i t s  cons truc t i on s chedul e could be acce l e r ated 
if a commi tment is made to transport o i l  from an expans i on o f  
the Texoma Group S P R  sy s t em through the Nede r l and f ac i l i ty .  
The r e fo r e , in order to pr e s ent a wor s t  c a s e  analy s i s  o f  
tho s e  a c t iv i t i e s  attr ibutable to the S P R  program , an as s e s s 
ment o f  a new tanker dock i s  inc luded in t h i s  document ( se e  
F igure 2 . 8 - 1 ) . 

Sun currently ha s 5 . 3  mi l l ion barre l s  o f  t ankage with p l ans 
to add mo re . Full ut i l i z ation of their tankage is expected 
a s  Texoma p ipe l ine r a t e s  increa se . Thus , i t  i s  antic ipated 
that three 2 0 0 , 0 0 0  barrel o i l  surge tanks would be cons truc ted 
for the S P R  program and emp loyed dur ing f i l l  operations ( se e  
F igure 2 . 8 -1 ) . 
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The exi s t i ng ba l l a s t  treatment fac i l i ty wou ld be ava i l ab l e  a s  
needed for treat i ng ba l l a s t  water d i sp l aced dur i ng tanker 
load ing , for tho s e  tanker s wi thout segregated bal l a s t  hold s . 
The fac i l i ty con s i s t s  o f  two 5 5 , 0 0 0  barrel ba l l a s t  water 
tank s and the a s so c i ated water c l eanup sys tems capabl e  o f  
treating and d i scharging water at a n  average rate o f  4 7 6  
barrel s/hour with a max imum o i l  concentration o f  7 . 5  ppm 
( parts per mi l l ion ) . The treated water wou ld be d i scharged 
into a sur face d r a i nage d i tch tha t d r a i n s  d ir e c t l y  i nto the 
Neche s Rive r . 

The present Neche s River navigation channel i s  4 0  feet deep 
and 4 0 0  feet wide . Fu l ly loaded tanker s are l imited to about 
6 5 , 0 0 0  DWT ( 4 5 0 , 0 0 0  barre l s ) , and l ight loaded tank e r s  up to 
1 2 2 , 0 0 0  DWT have been accommodated ( pe r sonal conver sation , 
J .  P .  C lubb , March 1 9 7 7 ) . The Corps o f  Eng i n e e r s  i s  now studying 
a propo s a l  by Sun Oil Company to increa s e  the channel d imen
s io n s  t o  5 0  feet deep and 5 0 0  feet wide . Thi s work may be 
comp l eted w i t h i n  about 5 year s , a l l owing f u l l y  loaded tanker s 
o f  up to 1 3 0 , 0 0 0  DWT to s e rve the Sun Termina l . For the 
purpo se of t h i s  a s s e s sment , however ,  based on the e x i s t i ng 
c hannel depth and the greater ava i labi l i ty o f  sma l ler tanker s ,  
4 5 , 0 0 0  DWT ( 3 2 0 , 0 0 0  barre l s )  tanker s wou ld be u s ed for the 
SPR tanker d i str ibut ion . Also , l ight loaded tanke r s  o f  
larger s i z e s  may b e  u s ed , but the s ame c arryi ng capac i ty 
i s  as sumed . 

Due to the l im i ted s i z e  o f  tanker s whi ch can navigate the 
Nech e s  River channel to the Sun Termina l , a " l ight e r i ng " 
operation may be emp loyed for SPR o i l  suppl i e s  coming i nto 
the termina l . Lighter i ng i s  a common o i l  tran spor t prac tice 
by which VLCC tankers ( very large c rude car r i e r s  2 0 0 , 0 0 0  DWT 
and l arger ) unload a t  sea onto sma l ler tanker s  which can 
n av igate the harbor channe l s . For the purposes o f  analy s i s , 
i t  i s  a s sumed that l i ghte r i ng onto 4 5 , 0 0 0  DWT �ankers wou l d  
b e  u sed . The l ighte r i ng operations wou l d  occur from 5 0  to 
1 0 0  m i l e s  o f f shore in at l e a s t  8 0  f e e t  o f  water . The sma l ler 
tankers wou l d  dock a long s ide the VLCC , connected by f l ex ib l e  
tran s fer l ine s . Rende zvous t ime s wou ld commonly vary b e twee n  1 2  
and 2 4  hours . T h e  sma l le r  tankers wou l d  then transport the o i l  to 
�he Sun Terminal for tran s f e r  to the s torage s i te via the 
propo sed p ipe l i ne s . 
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Dur ing o i l  f i l l  operations , a t  the max imum proposed s upply 
rate of 1 7 5 , 0 0 0  barrel s/day , the r e sul ting tanker tra f f ic on 
the Neche s River would be an average of one tanker per 4 4  
hours . Dur i ng emergency withdrawa l , a t  a maximum propo s ed 
d i s tr ibut ion rate o f  1 . 4  mi l l ion bar r e l s/day , the present 
p l an i s  to d i s tr ibute approximate l y  60 percent o f  th i s  o i l  
( 8 4 0 , 0 0 0  barre l s/day ) b y  tanker s loading a t  Sun Terminal to 
the East Coa s t  and Car ibbean marke t s . The resulting tanker 
tra f f ic on the Neche s River would be an average of 2 to 3 
tanker s  per 2 4  hour day . The rema in ing 4 0  percent o f  o i l  
d i s tr ibuted ( 5 6 0 , 0 0 0  bar r e l s/d a y )  wou l d  be transported 
inl and by ava i l ab l e  pipe l ine s , inc luding the Texoma P ipel i ne , 
or d i stributed to local r e f iner ies . 
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3 . 0  DESCRI PT I ON OF THE ENV I RONMENT 

3 . 1  I NTRODUCT I ON 

Thi s chapter c ontains a description o f  the regional environ
ment of the propo s e d  s al t  dome s i te , Wes t  Hackb erry , and the 
environment o f  the three alternate s ites - Bl ack Bayou , vinton , 
and B i g  Hi l l . Regional geo l o gy , water environment , c l imatol o gy ,  
a i r  qual i ty , ecosystems , natural and s cenic resourc e s , archaeo 
l ogical and historical resources ,  and s oc i oeconomi c character
i s tics are d i s cu s sed . The regional environment o f  the S ulphur 
Mines s ite is al s o  di s cu s sed . The environmental s etting o f  
the s i tes , the c rude o i l  di s tr ibuti on systems , b rine dispos al 
systems , and the d i s p l ac ement/le aching water systems are al s o  
b r i e fly di s cus sed . Detai l ed di s cu s s i ons o f  regional and s i te 
spec i fi c  env i ronments are c ontained in App endix B .  The s i te 
spec i fi c  di s cu s s i on o f  the S ulphur Mines s i te i s  in the F inal 
Envi ronmental I mp act S tatement ( DOE/E I S -O O I O ) except for the 
new prop o s ed water intake l oc ation and a s s oci ated pipel ine 
whi ch i s  di s cu s s ed al ong with the West Hackberry s ite envi ron
ment . 

3 . 2 REG I ONAL ENV I RONMENT 

3 . 2 . 1  Land Features 

3 . 2 . 1 . 1  Evol ution of S al t  Domes 

There are nearly 5 0 0  s a l t  domes in the Gul f  Coast regi on o f  
the uni ted s tates and Mexi c o . The s al t  i n  the se domes was 
o ri ginal ly dep o s i ted in a b ro ad s ha l l ow s e a  during Upper 
Tri a s s i c  to Lower Juras s ic time and eventually became buried 
beneath thous ands of feet of fluvial and marine sediments . 

According to widely accep ted theory , s a l t  dome growth i s  
initi ated and maintained b y  a pro c e s s  o f  i s os tatic adj ustment 
which occurs when a mas s o f  l ower density r i s e s  to c ompens ate 
for the s i nking o f  a mas s o f  greater dens ity ( Halbouty , 1 9 6 7 ; 
Kehl e ,  1 9 68 ) . As additional s ediments are dep o s i ted above 
the s a l t ,  the average dens i ty of the s ediment column increases 
becau s e  o f  comp action and over-burden wei ght , resul ting in a 
dens ity di f fe rence between the salt and the overlying sediments , 
whi ch must be c ompens ated for by the s a l t  flowing upward . 
As the s a l t  stock r i s e s , i t  begins to push overlying sediments 
s l i ghtly upward . Due to the i r  el asti c ity , the s e  s ediments 
at first s tretch , but eventu a l ly fau l ting occurs and sediment 
b l ocks are e i ther tilted and pushed to the s i de or are di spl aced 
verti cally ahead of the r i s ing s alt ( Smith and Reeve , 1 9 7 0 ) .  
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S a l  t dome growth i s  maintained by continuous dep o s iti on and 
pos s ib l y  by density change s a s s o c i ated with ero s ion o f  the 
verti cally displ aced sediments ( Halbouty and Hardin , 1 9 5 6 ) .  
The p o s tul ated rate s o f  salt dome growth throughout geo l ogic 
time range from as high as . 1 5 3  mm per year fo r the mo s t  rap i d  
movement during Upper Juras s i c  to approximate ly . 0 0 6  mm/yr 
for the past 5 0  mi l l ion ye ars . I f the se rate s are accurate , 
the imp l i c ation fo r the S tr ate gic Petro l eum Res erve ( SPR ) 
program i s  that s a l t  dome movement i s  extreme ly s l ow and would 
not thre aten cavern integrity . 

Another important e l ement o f  s a l t  dome evo lution i s  the forma
tion of a mantle of we l l - compacted rock over the dome , c a l led 
cap rock , which forms from the ins o lub le res idues of the 
d i s s o lution o f  s a l t  as the dome rises through water-s aturated 
sediments . The Gul f  Coast salt dome s are nearly pure s a l t  
( NaCl ) ,  with a n  anhydr ite content es timated a t  about 3 percent 
( Kup fer , 1 9 6 3 ) .  Anhydrite ( C aS04 ) constitute s 9 9  pe rcent o f  
the inso lub l e  res idue s ( Taylo r ,  1 9 3 8 ) ;  other minerals include 
gypsum ,  do l omite , pyrite , calcite , quartz , sul fur , i ron 
miner al s ,  cele stite , and barite . Fracture s in the cap rock 
form as the s alt r i s e s  and may remain open , a l l owing free 
flow o f  water , or may be fil led by secondary mineral depos ition 
and infi ltration of s urrounding sediments . C avities whi ch 
a l l ow c irculation of groundwater are common in cap rock and 
in s ome cases contain o i l  and gas . S al ine or hydrogen sul fide 
springs ori ginating in the cap rock can indi cate communi c ation 
between cap rock and the surface . 

3 . 2 . 1 . 2  Geo l ogy 

The Gu l f  Coast s alt dome b a s i n  i s  among the most extens ive 
in the wor ld , under lying most of the Gul f  o f  Mexi co , Mis s i s 
s ipp i , Lou i s i ana , Texas , s outhe astern Veracruz and we s tern 
Tabasco in Mexico , and Cub a . The united States portion o f  
the Gu l f  Coast basin i s  Tr i a s s i c  to Juras s i c  i n  age and l i e s  
under a broad p orti on o f  the Gu l f  Coastal P l ain . I n  Loui s i ana 
and Texas , thi s P l ain has a gul fward s lope o f  about 5 feet 
per mi l e  ( C arsey , 1 9 5 0 ) ,  and the coastal prairies give way 
s outhward to marshes and eventually to co astal estuari es . 
See Fi gure 3 . 2 - 1  for a di agr ammatic map outl ining the maj or 
s tructural features of the U .  S .  Gu l f  co astal region , inc luding 
the five salt dome s ubb as ins . 

Both the s ubb as ins and the pos itive structural feature s 
s ep arating them predate salt depos i tion , e ffective ly confining 
mo st depo s i tion to the separate bas ins . Hanna ( 1 9 5 9 ) and 
Andrews ( 1 9 6 0 ) postul ated that , afte r buri a l , the three 
interior b a s i n  dome s deve l oped b e fore the coastal basin domes 
be cause of the gre ate r depth of Me s o z o i c  sediment there . As 
the Mi s s i s s ippi River Delta grew s outhward , rel ative ly more 
s ediment was dep o s i ted in the co astal dome area , which p romoted 
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F i g u re 3.2-1 Diagram matic  map out l i nes the major struc t u ral feat u res of the U.S.  
Gulf  reg ion inc luding the f ive sal t  dome bas i n s  and t h e i r  relat ionsh i p  
to posit ive e lements.  Sal t-control led struct u ral features are l ocated i n  
t h e  salt dome bas i n s  and are encl osed w i t h i n  dashed l i nes.  The 
remai nder of the area shown i s  part of the evaporite bas i n  of deposit ion 
but  in these areas the salt source layer is less th ick and no salt structures 
are known to exist .  (Hal bouty 1 967) 
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dome growth along the coast and decreased the growth o f  the 
interior domes . Today the area o f  maximum sediment dep o s i tion 
i s  seaward of the coastal domes , and it i s  reas onab l e  to as s ume 
that the growth r ate of the coastal dome s is decreas ing o r  
i n  s ome c a s e s  may have stopped . 

Analyses o f  s trati graphic columns ( s ee App endix B ,  F i gure 
B . 3 - 2 8 ) indi c ate that s ediments are generally uncons o l i dated 
to poorly cons o l idated at depth , with al ternating sequenc e s  
o f  grave l s , s ands , s i l ts , and c l ays corresponding t o  the 
advance and retreat o f  anc i ent shorel ines . 

Because o f  the p attern o f  sediment transport to the Gul f  and 
continued s ub s i dence in response to the dep o s i tion o f  thi s  
s ediment , the interior and coastal s a l t  dome b as ins are al i gned 
paral l e l  to the axi s of the Gul f  coast Geo sync l ine , whi ch i s  
o ffshore and p aral l e l  to the shores o f  Mi s s i s s ipp i , Lou i s i ana 
and Texas . 

Two important topo graphi c features o f  c o astal Lou i s i ana and 
Texas are mounds raised above s ome shal l ow s alt domes and 
cheni ers , whi ch are s tranded beach r i dges formed during succes 
s i  ve progradati ons o f  the shorel ine . Cheniers are 1 0  to 2 0  
feet above the mean terrain,  running roughly p aral l e l  to the 
pres ent Gul f  coast l ine , and are 1 5 0  to 1 , 5 0 0  feet wide and 
s everal tens o f  mi l e s  l ong ; mounds c an cover s everal acres . 

3 . 2 . 2 Water Environment 

3 . 2 . 2 . 1  Surface and S ub s ur face Sys tems 

The Gul f  co astal region o f  s outhwes tern Lou i s i ana and south
eastern Texas i s  characteriz ed by a comp l ex s urface and sub
s ur face hydro l o gi c  system . The surface water system cons i s ts 
of an intri c ate network of r ivers , b ayous , waterways , and 
c anals l i nking numerous l akes , ponds , and res ervoi rs ( see 
Fi gure 3 . 2 -2 ) .  The se are interspersed with extens ive marsh 
and swamp areas . Two s i z e ab l e  river systems , the Calcasieu 
and the S abine-Neches , empty into the Gu l f  o f  Mexi co , which 
exerc i s e s  cons i derab l e  influence over the entire surface water 
system through tidal and atmo spheri c  e f fects . The p rimary 
manmade water channel in the region i s  the I ntraco astal Water 
way ( I CW ) ,  l oc ated 5 t o  2 0  mi les inl and from the Gul f ,  running 
roughly paral l e l  to the c o as tl ine . 

Rain fal l i s  the maj o r  s ource o f  rep l enishment in the area 
and is rel atively heavy , averaging 5 2 . 7  inches/year . The 
intens i ty of rainfal l ,  c omb ined with the l evel o f  p recipita
tion , i s  normally exp res sed in terms of the rainfa l l  factor , R .  
The value o f  thi s  factor for the region i s  3 5 0 , whi ch repre
s ents the maximum va�ue within the continental United S tates 
( U .  S .  Department of Agri cu lture , 1 9 7 5 ) .  
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The sur face water system i s  used extens ively for a vari ety 
o f  purpos e s , including transportation , industr i al activi ti e s , 
commerc ial fishing , rice farming , l ivestock watering , i rr i ga
tion of crops , and as a hab i tat for wildl i fe . water qual i ty 
var i e s  cons i de rably from s i te to s i te .  The s ur face water i s  
generally s o ft with an intermedi ate p H  level . Brackish water 
is common between the Gul f and the I CW ,  whi l e  freshwater occurs 
further inl and . The tendency for s a l twater from the Gul f  to 
intrude into freshwater areas during periods of l ow r iver 
fl ow constitute s the mos t  important water qua l i ty prob l em in 
the region . A clos ely rel ated problem i s  the consumption of 
s ur face water by indus try and agriculture and sub s equent 
re l e ase of various c ontaminants . Both the water and sediment 
o f  portions o f  the Calcas ieu and S ab i ne -Neche s River systems 
are p o l l uted as a result o f  s uch releas e s . 

I n  describing the exi s ting water qua l i ty environment it i s  
u s e ful to i denti fy any water qua l i ty p arameter which appe ars , 
for s ome reas on , to be too high o r  l ow .  I n  o rder to make 
such an identi ficati on , the ava i l ab l e  measured water qua l i ty 
and s ediment qua l i ty data mus t  be compared with approp r i ate 
s tandards and criteri a . S ome confus i on exists concerning 
the distinction between,  and the proper us age o f ,  the terms 
s tandards and criteri a .  For purp o s e s  of o rgani z ati on and 
c l ari ty in thi s  document the term s tandard will  be used to 
re fer to any enforce ab l e  water qual ity regu l ation , such as 
estab l i shed by a s tate . The term criterion w i l l  be used to 
re fer to any recommended l imit p l aced on a water or s e diment 
qual i ty p arameter . As di scus sed in Appendix D ,  criteria are 
not enforceable . I f  a measured water qua l i ty p arameter fal l s  
outs i de o f  the prescribed s tandard i t  w i l l  be described as 
v i o l ating the s tandard . When a measured p arameter l i e s  outs i de 
o f  an applicab l e  criterion i t  will  be re ferred to as exceeding 
the criteri a . I n  certain cases because o f  ( I )  detection o f  
thre shold l imitations for the measured data , o r  ( 2 ) the ab s ence 
o f  appl icab l e  s tandards or criteri a ,  or ( 3 ) amb i guities in 
existing s tandards or criteri a , a prec i s e  j udgment is not 
p o s s ib l e . In s uch cases , i f  there is good reason b ased on 
the exp e rience of the water quality analyst to expect s ome 
p articu l ar water or sediment qua l i ty problem , the appropri ate 
p arameter wi l l  be described as pos ing a po s s ib l e  prob lem . 

The subsurface ( geohydrologic ) water system cons i s ts o f  a 
vertical series o f  aqu i fer s * . The upper aqu i fers generally 
contain fre shwater , but with i ncreas ing depth and/or prox i 
mity t o  the Gul f ,  more s a l ine water i s  encountered.  I n  order 
of increas ing depth and geologic age , the aqu i fers pres ent 
are the Chi cot,  the Evangel ine , and the Jasper aqu i fers . 
See S ection B . 2 . 2 . 2 ,  

*water-bearing s trata , normally comp o s ed of s and . 
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Appendix B ,  for a d i s cus s i on o f  depos ition and for comp ar i sons 
of the aqu i fers underlying the p roposed SPR s i tes in the Texoma 
regi on . Ground water production fi gures and bre akdown o f  
water us age are a l s o  given in S ecti on B . 2 . 2 . 2 ,  for the Texas 
c ounties and Loui s i ana p ar i shes in the area . 

The p o s iti on o f  the freshwater- s al twater interface i s  influenced 
by natural recharge and discharge conditions , and by man-made 
e ffects s uch as ground water pump ing . As a re sult o f  pump ing 
at Lake Charl es , the s al twater inter face i s  moving no rthward 
at rates between 3 0  and 2 0 0  feet p e r  year ( Harder et al . ,  
1 9 6 7 ) . The interface may a l s o  be a ffected by the introduction 
o f  s al ine water into the aqu i fers by the di s s olution of s al t  
from dome s o r  by vertical movement o f  deeper s al ine water 
around the s e  dome s . 

The surface and subsurface wate r  systems wi thin the regi on 
are not totally i s o l ated from one another , but the connec
ti ons are s omewhat indirect and are generally of secondary 
importance . I t  i s  s i gni fi cant to note , however , that in both 
systems a p rob l em o f  p rimary concern i s  s al twater intru s i on . 

3 . 2 . 2 . 2  Oceanographic and Sedimentary I nfo rmation 

Oce anographic and s edimentary analyses are pres ented in deta i l  
in Appendi ces 0 and P .  Appendix 0 treats backg round oceano
graphic info rmation , and Appendix P discu s s e s  s edimento l ogy 
and geomorpho l ogy o f  the Gul f  Coast . 

Bathymetry 

Bottom topography ln the region from 9 3 ° to 9 5 °W l ongitude s 
i s  general ly regu l ar , with no p rominent features to break 
the p attern o f  i s ob aths parallel ing the shore l i ne , except in 
o ffshore regions o f  the S ab ine and Calcas ieu Rivers . 

Hydrol ogy 

Monthly map s o f  s e a  surface temperature ( see F i gures 3 -8 ,  
Appendix 0 )  indicate that i so therms generally para l l e l  the 
c o a s t ,  reaching the i r  maximum during January over the s tudy 
are a .  From June through Septemb e r , the s e a  surface i s  in a 
ne ar- i s othermal condi tion . For most o f  the year , cooler water 
i s  found nearshore and warmer water i s  found southward . 

L i ke surface i sotherms , the monthl y  p attern o f  i s ohal ines 
p aral l e l  the coast during most of the year . Beginning in 
May , the i sohaline s , under the influence of l e s s  s a l ine water 
introduced from the e ast , become increasingly p erpendicular 
to the coas t .  By S eptember , the i s ohal ines are again p arallel 
to the c o as t ,  and they maintain thi s  p attern throughout the 
remainder o f  the year { 3 0 . 0  ppt to 3 1 . 0  ppt s al inity east o f  
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Galve ston ) .  Throughout the year , the fre shes t  water i s  found 
nearshore east o f  Galve s ton . 

The least dense s urface wate r throughout the year i s  a l s o  found 
east or southeast o f  Galve s ton , with minimum dens i ty in May 
as a re sult o f  the fresher water ori ginating in the east ( s ee 
Figure 9 - 1 5  in Appendix 0 ) . 

Hydrographic secti ons taken o ffshore between longitudes 9 2  o W  
and 9 6 ° W show that the rel ative ly sha l low water column re sponds 
rap i dly to meteoro logical phenomena , such as c o l d  fronts , which 
re sul ts in verti c a l l y  homo geneous temperature and s a l inity 
p ro fi l e s  for 5 0 - 1 0 0  ki lometers o f fshore in mi d-winter a fter 
p a s s age o f  a front . 

S a l inity and temperature conditions are s e as onal . winter s torms 
c ause verti c a l l y  homogeneous waters , fresher onshore becau s e  
o f  river discharge , and spring and summer conditions a r e  deter
mined by a comb i nation of increased discharge , enhanced s ur face 
evaporati on , and l arge - s c a l e  current s tructure in the Gul f  o f  
Mexico . I n  the o ffshore region o f  Wes t  Hackb erry to Galveston 
B ay ,  fresher , warm sur face water l i es onshore , enhanced by 
the generally wes tward s urface currents draining Mi s s i s s ipp i 
discharge into that region . 

Tides 

The tidal regime in the region i s  mixed , with diurnal tides 
dominant over s emi diurnal components . spring tides tend to 
be s emidiurnal , whi l e  neap tides are p rimar i l y  diurnal . Ac cord
ing to tidal c ophase l ine s , the Gul f  of Mexico acts as a c i rcular 
b a s i n  in c o - o s c i l l ation with tidal dr iven forces . Because o f  
a rotary component , however , tidal current shi fts continuous l y ,  
r ather than p a s s ing through periods o f  s l ack water . Tidal 
range is measured at one to two feet in open water and s omewhat 
l e s s  in co astal waterways . T idal harmonic analys i s  reve a l s  
that the dominant diurnal component o f  tide i s  nearly in phase 
throughout the western Gul f  basin , whi l e  the semi diurnal com
ponent is of a much l ower amp l i tude and acts as a perturbing 
factor on the dominant diurnal comp onent . A ti dal cophase 
map drawn for the region indic ate s that tidal crests move s hore
ward at Calcas ieu , thence east and wes t ,  confirming the behavi or 
o f  the we s tern Gul f  of Mexico as a quas i-co-o s c i l l ating b a s i n . 

Currents 

Analyses o f  the ship dri ft data gathered by the Surface Current 
Data System ( SCUDS ) developed by NOAA ' s  Environmental Data 
S e rvice indic ate that a current fl ows in a westerly direction 
along the Texas - Loui s i ana coast app roximate ly par a l l e l  to 
the shorel ine at speeds from 0 . 2  to 0 . 4 kno ts . F l ow l S  

3 . 2 - 8  



p arallel to i s obaths in the s tudy area and re l ative ly s tab l e . 
Thes e  surface currents are rel ated both to wind conditi ons _ 
and baroc l inic effects due to r iver runo ff ( s ee F i gures 1 9  
and 2 0  i n  Appendix C ) . 

Mean currents in the shallow coastal waters o f  the s tudy region 
are determined by winds , dens ity diffe rence s ,  and l arger- s c a l e  
o ffsho re fl ow p atterns ( s ee F i gures 21 through 23 , Appendix 0 
for i l lus tration o f  S e adock monthly current roses and wind 
roses ) .  East winds in fal l and winter c reate northward flowing 
c urrents ; in spring and s ummer ,  currents flow to the northe a s t ;  
February and S ep tember are trans ition peri ods between thes e  
fl ow fi e l ds . Lowes t  dens ity waters are ne arshore from 
S eptemb e r  through Apri l ; i s opycnal s  paral l e l  the shore l ine 
and i s obaths . March shows an anti cyc lonic eddy p atte rn ,  and 
May through August i s  a transition period in whi ch i s opycnal s 
become more perpendicul ar to the c o as tl ine . Such a p attern 
i s  not typ ical for c o astal waters in other areas and i s  
probab l y  rel ated t o  s trong spring water runo f f .  

Although the regi on wes t  o f  the Mi s s i s s ippi delta to the Texas 
b order has not been wel l  surveyed for current fie l ds , one 
l ong current record from a s ingl e station does exi s t  ( see 
App endix 0 ) . S ur face wate r  currents were predominantly toward 
the west from March through June , to the northeast from July 
through Septemb e r  and var i ab l e  from October to February . 
Mid-depth water currents were more di recti onal than sur face 
c urrents . From March through June currents flow to the we st , 
and from July through January they flow to the northeast . 

Wave s 

D i s tribution o f  wave hei ghts fo l l ows that o f  the winds for 
the area . I nsuffici ent data exists for a c onc lus ive c l ima
tological c onc l u s i on on waves , s o  that wave hei ght c an only 
be e stimated . 

I n  deeper waters within the study are a ,  one occurrence every 
ten years wi l l  have a s i gnificant wave hei ght ( average o f  
one-third highe st waves ) o f  thi rty-three feet . I n  shal l ow 
waters , wave heights are l imited by breaki ng to abo ut 0 . 78 
o f  the water depth . 

S edimento l ogy 

S ediment dep o s i tion o ff the Texas-Loui s i ana coast i s  a dynamic 
proce s s . Fine - graine d  materials  ( c l astics ) from the Mi s s i s 
s ippi , S ab ine , Neche s , and Calcasieu Rivers are c onstantly 
in suspens ion along the coas tline . Re l atively s trong l ong
s ho re and inshore c urrents sporadically distribute the fine s 
to gether with relict s ands and o l d  she l l  material . 
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The beach r i dges o f  the region are marked by di s tinct recent 
and relict feature s ( e . g . , cheniers or str andp l ains , spits , 
barrier i s l ands , o ffshore b erms , dune s and bars , and inter
fingering deltaic systems ) .  Ero s i on from the Beaumont out
crop s  results in a predominance of c l ays ( e . g . , smecti tes ) 
whi ch form a narrow , coa stal b and . Seasonal fluctuations o f  
s ediments are ob served quite frequently al ong the beaches . 
Northern winds during the winter months tend to distr ibute 
fine -grained materi a l  from inshore to o f fshore , whereas s outhern 
winds during the summer and fal l months tend to distribute 
s ands from relict dep o s its inshore . 

Ero s i on i s  occurring in the proximity o f  C l am Lake wes tward 
b eyond High I s l and , with a l andward shi ft of the shore l i ne 
ero ding approximate ly 5 to 40  feet/year . ( Eros ion i s  from 
both Plei s tocene and Ho locene . )  Depos ition on the updri ft 
s i de and in l arge gyral eddi es on the downcurrent s i de occurs 
when i t  encounters hydrodynamic obstacles ( e .  g . , j etting 
obstacles ) .  The coastal s ediment p ortrayed in the hydraul i c  
regime i s  p rogre s s ively moving from e a s t  to we st . 

Topographic r e l i e f  o f  the area i s  very gentle . S lopes dip 
in the s outhward di rection at the rate o f  2 m/km ( or 1 fathom/ 
mi l e ) .  The smooth s ub s trate i s  p redominantly comp acted mud 
and s i l t  comb ined with local patches o f  s and and she l l s . 
Smal l mounds o f  re l i ct beach rock are exp o s ed further gul fward , 
but no topographi c proj ections are observed in the immedi ate 
vic inity . Speci fic area o f  depo s ition grade ( from east to 
wes t ) from deltaic sediments to shel f mud and s and , and then 
grade into a shore face mud area . The shoreface mud environment 
gradual ly grades into the shore face s and and muddy s and . I t  
i s  interes ting to note that the p roposed brine di sposal area 
is a transiti on z one of shel f mud and s and , bordered with 
shore face mud dep o s i ts . See Appendix P for a more deta i l e d  
d i s cuss ion o f  the sedimento logy and geomorpho logy o f  the upper 
Gul f  Coas t .  

3 . 2 . 3  C l imato l ogy and Air Qua l i ty 

3 . 2 . 3 . 1  C l imato l ogy* 

The regional cl imate o f  the SPR s i te area including Wes t  Hack
b erry expans i on s i te , Bl ack Bayou , vinton,  and Big Hi l l , i s  
c l as s i fied a s  " humi d- s ubtrop ical wi th s trong marine infl uence s "  
S e a sonal fluctuati ons are moderate . winters are cool and 

*The fo l l owing data are not s i te speci fic in that the neare s t  
weather monitoring s tati ons a r e  6 t o  2 0  miles away , depending 
on the s i te in que s ti on . Data pre s ented are from the s tation 
neares t  to Wes t  Hackb erry ( Lake Charles ) .  
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clear with occ a s i onal periods o f  overcast 
warm and humi d with l i ttle daily vari ati on . 
and thundershowers occur frequently . 

and summers are 
Afterno on showers 

Temp erature s average in the 5 0 0 s  from November through March , 
and the average freezing s e ason extends from mi d-December to 
mid-Feb ruary , with temperature s o f  3 2  o f  o r  below reco rded 
for 4 to 8 days . December and January are the foggiest months . 
November through May are usually the windi e s t ,  with mean wind 
speeds of 9 to 10 mph ; calms o ccur mo s t  frequently during 
summer and fal l . The annual rainfa l l  at Hackb erry i s  approxi 
mately 54 inches , and the average l ake evaporation l o s s e s  
are roughly 5 0  t o  5 1  inche s . The monthly precipition averages 
approximate ly 4 inche s throughout the year with the exception 
of July and Augus t ,  when thundersto rm activity is greate s t . 
Rainfal l re aches a monthly maximum o f  6 . 8 3 inche s in July , 
with an aver age o f  14 thundersto rm days . within the past 2 0  
years , two s to rms passed through the area with winds o f  1 0 0  
mph o r  greate r . See S ection B . 2 . 3 . 1 ,  Appendix B ,  for a more 
detai l ed d i s cus s i on of regional cl imato l o gy and in p articul ar 
fo r s evere storm s tati stics and r i s k  proj ections for the area . 

The neare s t  wind rose data to the SPR s i te region , for Port 
Arthur and Lake Charles , are pres ented in Fi gure 3 . 2 -3 . F i gure 
B . 2 - 1 1 , App endix B ,  give s a general profile of the wind rose 
p atterns fo r the we s tern Gul f  Coas t .  E i ghty percent o f  the 
winds in the Lake Charles area and s eventy percent in the 
Port Arthur area are l e s s  than 12 mph .  Extreme winds at 3 0  
feet above ground with a 5 0 -year recurrence interval are around 
95 mph , and with a l O a -year recurrence interval , around 1 0 0  
mph ( Thom , 1 9 6 8 ) . 

3 . 2 . 3 . 2  C l imato logi cal Factors Affecting D i sper s i on 

Dispers ion c l imato l o gy p rovides an evaluation o f  the cap a 
b i l ity o f  the atmo sphere t o  di sperse airborne e ffluents in a 
g iven geographic reg i on . Thi s capab i l i ty depends l argely on 
three critical cl imato logical factors : ( 1 )  atmo spheric 
s tab i l i  ty , ( 2 )  mixing he i ght , and ( 3 )  the mean wind field 
within the mixing l ayer . 

Atmo spheric S tab i l i ty 

Tab l e  3 . 2 - 1  s ummari z e s  the annua l  di s tr ibuti on o f  atmo spheric 
stab i l i  ty classes in terms of uns tab l e , neutral , and s tab le 
condi tions fo r four weather stati ons encomp as s i ng the Texas 
Lou i s i ana Gul f Coast region . 

S tab i l i  ty l.n the l owest p art o f  the atmo sphere depends 
p r imarily on net thermal radi ati on and wind speed . The 
increase in wind speeds with we stward progre s s ion along the 
Gul f Coast i s  re flected i n  an associated i ncrease in the 
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Lake Ch a r l e s , 19 . '1  4 0 . 9  3 9 . 7 
Lou i s i an a  

B a t o n  Ro u ge , 2 0 . 0  4 3 . 4  3 6 . 6  
L o u i s i a n a  I 

New Or l e an s , 2 6 . 0  2 9 . 8  4 4 . 2 _J Lo u i s i an a  

1 .  I n c l u d e s  P a s qu i l l  S t ab i l i t y  C l as s e s  A ,  B a n d  C .  

2 .  P a s qu i l l  S t ab i l i t y  C l a s s  D .  

3 . I n c lu de s  P a s qu i l l  S t ab i l i t y  C l a s s e s  E an d F ( G  n o t  a v a i l ab l e  
fo r above s i t e s ) . 



frequency o f  we l l -mixed or neutral c ondi tions . Uns tab l e  and 
stab le c ondi tions o ccur more frequently in the eastern p ortions 
of the region . Although neutral conditi ons are dominant at 
four of the five stati ons , s tab l e , l i ght wind speed c onditi ons 
c omp r i s e  an imp ortant p ortion of the annual d i s tribution . 
Such conditions tend to maximi z e  the ground leve l impact o f  
surface , non-buoyant emi s s i ons , whi le neutr al conditions tend 
to maximiz e  the impact o f  s ource s with moderately high release 
he i ghts . The actual meteorological wo rst-case s cenari o  for 
each of the SPR sources wou l d  vary as a function of s ource 
exit characte r i s ti c s . 

At certain times a s tab le air l ayer c an be found in the atmo s 
phere whi ch increases in temperature from l ower to higher 
altitudes . The term " inver s i on" is used to describe thi s  
s i tu ati on , s ince a i r  temperature normally decreases with 
increas ing he i ght . S ee S ec tion B . 2 . 3 . 2 . 2 ,  Appendix B ,  fo r a 
di scus s i on o f  the two b a s i c  types o f  invers i ons , radi ation 
inve r s i ons and sub s i dence invers ions . 

I nver s i ons , in general , restrict the di sper s ive ab i l ity o f  
the atmo sphere , and an inversion aloft acts a s  a b arrier to 
verti c a l  mixing . The l ayer o f  a i r  between the e arth ' s surface 
and the inversion aloft ,  wi thin whi ch p o l l utants are mixed 
by turbulence and di ffu s i on , is cal led the mixing l ayer . 
The hei ght o f  thi s l ayer i s  determined by the p o s i tion o f  
the el evated inversion l ayer and typ i c a l ly shows large diurnal 
and seasonal var iations . Mix ing l ayers are usually l owes t  at 
night and grow in verti cal extent after sunr i s e  in p roportion 
to the degree of ins ol ati on . Seasona l l y ,  mixing hei ghts tend 
to be l owes t  in fal l  and winter and hi ghe s t  in s ummer .  

Figures B . 2 - 1 2  and B . 2 - 1 3 , Appendix B ,  p rovide monthly values 
for mixing hei ght during the morning and a fternoon hours , 
respective l y ,  at four s tati ons al ong the we stern Gul f  C o as t .  
The data indic ate the expected diurnal and seas onal trends , 
wi th morning readings for the four s tations ranging from 
3 5 0 - 4 7 5  meters in wi nter to 4 7 5 - 13 5 0  meters in s ummer , and 
afternoon readings ranging from 5 2 5 - 1 0 0 0  meters in winter to 
1 2 0 0 - 2 0 0 0  meters in summer . Hol zworth ( 1 9 7 2 ) has s ummarized 
the ava i l ab l e  temperature s ounding data for .the contiguous 
united States and developed s e a s onal and annual contours of 
mo rning and a fterno on mixing hei ght . The data for the four 
prop o s e d  SPR s i tes are pres ented in Tab l e  B . 2 -3 ,  Appendix B ,  
showing similar values for the four s i tes . Average annual 
mixing hei ght varies from 475 meters in the morning to 1 2 0 0  
meters i n  the a fternoon , with the expected winter l ows and 
s ummer highs . 
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Wind F i e l ds within Mixing Layer 

Wind speeds incre a s e  with el evation above the ground as a 
function o f  surface roughne s s  characteristi c s  and atmo spheric 
stab i l i ty c l a s s . S ince the SPR s i te s are l o c ated in areas 
of fl at terrain and the SPR s ource s are l ow level with l i ttle 
buoyancy , i t  is reas onab l e  to emp l oy the mean wind speed within 
the mixing l ayer for the study o f  regional transport potenti al 
of a i rborne e ffluents . F i gures B . 2 - 14 and B . 2 - 1 5  in Appendix B 
p re s ent monthly averages o f  diurnal wind speed averaged through 
the me an mixing l ayer for the four Gul f  coast stations . Wind 
speeds tend to re ach a minimum during the summer and e ar ly 
fall and a maximum during winter and spring . Morning wind 
speeds are s l i ghtly s l ower than a fterno on speeds . 

Ho lzworth ( 1 9 74 ) has comp i led the total number o f  forecast 
days of hi gh meteoro l o gical p otenti al for a i r  pol lution in 
the conti guous uni ted S tate s , b ased on the p rediction o f  a 
l ow venti l ation factor whi ch wou l d  result in a regi onal accumu
l ation o f  a i rborne e f fluents . F i gure B .  2 - 1 6 , Appendix B ,  
p re sents the histori cal frequency o f  s uch " ep i s o de s "  wi thin 
the SPR study region for a 5 -year period , with frequenc i e s  
ranging from 0 a t  B i g  Hi l l  t o  5 a t  the Wes t  Hackb erry , Bl ack 
.Bayou and vinton s i tes . The mean pos i tion of the high pres sure 
region typ i c a l ly found over the southeaste rn s tate s is 
reflected in the p attern o f  hi gh potenti al for air pol lutio n ,  
and p ro j ect emi s s i ons would tend t o  have a more s i gni ficant 
imp act at s i tes l o c ated further east al ong the coastline . 

3 . 2 . 3 . 3 Air Qual i ty 

The exi sting air qua l i ty for the region in which the four 
proposed SPR s i tes are l oc ated is summarized in Tab l e  3 . 2 -2 , 
b a s ed on the avai l ab l e  s ources o f  data for exi s ting amb ient 
p o l l utant l eve l s  ( s ee Fi gure B . 2 - 1 7  in Appendix B for 
moni toring s i te s ) .  The data indic ate regionally hi gh leve l s  
o f  non-methane hydrocarbon ( NMHC ) and photo chemical oxi dants 
( 0  ) ,  refl ecting the extens ive devel opment o f  petrochemical 
ana fuel handl ing fac i l ities at Gul f  C o ast p orts coup l e d  with 
favorab l e  conditions for the initiation o f  photochemical 
proce s s e s . S u l fur di oxide ( S02 ) , nitrogen dioxide ( N02 ) ,  
c arbon monoxide ( CO )  and hydrogen sul fi de ( H2 S )  concentrations 
are p resently in comp l i ance with all app l i c ab l e  standards , 
indi c ating a lack o f  heavy regional c oncentrati ons o f  c ombus 
tion proce s s e s . 

Proj  ections o f  air qua l i ty l eve l s , based on p opulation and 
i ndus try growth cons i derati ons under reasonab le p roposed con
trol s , indi c ate that the NAAQS wi l l  be exceeded beyond 1 9 8 5  
for non-methane hydrocarbons and photochemi c a l  oxi dants ( s ee 
Section B . 2 . 3 . 3 ,  Appendix B ,  for fi gures and assumptions ) .  
S02 , N02 , CO , and p articulates are not expected to pers i s tently 
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TABLE 3 . 2 - 2  

Exist ing Baseline A i r  �ual i t Y  
in t h e  SPR Region 

lIoaito .. 1nJlt r.OI/("F�":''lATION ( \lIt/M'I ) I 
Locat ion Pollutl1nt l-hollr 3-hollr' �-hour 24-hour 

OX : : :::::!I=iii: 
Clute ,  NlllIC ::::�::1I{1�: 
Texas N02 

SO., 27 . 0 

CO 1 0 , 171 3 , 886 
Part/1I2S' / 1 4  1 54 / 

OX ::::::Mit: 
NtlHC ::::��i�E 

Hederland, �. Texas S02 240 27 

CO 3 , 543 1 , 600 -
Part /H2S' / 14 129/ 

-
OX :·::·:;m�·: 

West NIUlC :::::::�3tF 
OraDlle, NOZ 

TexlUl S02 0 0 

CO 6 , 057 4 , 800 
�2S ' 84/43 

OX :::::::i!iiE 
Hew NIUlC 

Orlaalls, N02 

LA '302 
I---

CO 
Particulate 162 

OX ::::. ::�?:: 
Batoll NUlIC 

Rouge p NOZ �--- I-' LA 1-. 802 111 
CO 

Particulate 145 t----9.X : : : : : : :18:t: . . .. . . . . . . . . .  1--_ WIHC :::::::8:t2:: 
Clovel ly. I--!'Oz 44 

LA 80Z 51 
CO 0 

Particulate 164 
OX :::::::i:t4: 

NIIHC : : : : : : :4:j�: 
Plrdsallc e ,  NOz 34 

LA S02 20 

CO 0 

Particulate 68 
OX : : : : : ::ZSO:: 

Lake NlIHC 

Charles . 
N02 

LA 
S02 
CO 

Par t i c u l a t e  154 

Annua l '  
5� 

533 
20 

0 

. . . .  ?57 
__ 

':.f}.9;! 0 

56 
400 

20 -.-
0 

.. � -. 
229 

56/ 0 

54 

22�_ 20 
_._-_.-

0 ---451 
50/ 0 

--

.--
--

72 

.. -

- ------1 
--------� 

56 

_. 

---

--

68 --
• The locat ion of the mon i torin� s t a t ions , the rer iod of record , a nd 

the pa rame t ers measured are l i s t ed i n rig ure 8 . 2-1 7 .  Shaded boxes 
i ndicate v i o l a t ion o f  standard s .  

I Values � 1 v e n  a r e  t he se cond highest f o r  t he u}lo ropr i u l c  t ime i n terval 
w! th t he e x c e p t �on o f  annu a l  v a l ues and t he h y d r o R P n  s u l f id e  rcad i n � s  . 

•. The HC 3- hour va luo is the second h i �hp. s t  6-9 a . m .  read i n g . 

, The ari t hm e t i c  mean is p r o v i d'ed [ o r  a l l t h e  d a t n  w i t h  t h e  excep t i on o f  
part i cu l a t H  ma t t. o r  t o r  w h i.ch t he �(!ome t r ic mean i s  l)l·cse n l cd . 
The Te�"s H2S st and ard is based on a 30-m i n u t e  avorag in!; period and i s  
Dot to be exceeded a t  a l l . 
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exceed standards in the fo l l owing 1 0  years , with the p os s ib l e  
exception o f  s u l fur , should l ow sul fur fuel s  become s c arce . 

3 . 2 . 4 Background Amb i ent Sound Leve l s  

Background no i s e  l eve l s  i n  and around the region o f  the 
p roposed SPR s i tes are typ i c al o f  a sec lude d ,  e s s enti a l ly 
fl at area . I n  winter and spring the maj or contr ibuting no i s e  
s ources are wind and periodic b i rd cal l s . The day-night 
we i ghted l eve l s  are e s timated at 48 dBA ( for de finition o f  
day-night l eve l s  see Appendix F ) . I n  summer , due to high 
humidity and warmth , no i s e  i s  dominated by sounds o f  insects , 
frogs , and cri ckets in addition to b i rd c a l l s  and the s ounds 
of wind in the fo l i age and b rush , yie lding evening no i s e  l eve l s  
as much as 1 0  t o  1 5  dBA higher than winter leve l s . See S ection 
B . 2 . 4 ,  Appendix B ,  for s amp l ing s i tes and further d i s cus s i on . 

3 . 2 . 5  Species and Ecosystems 

3 . 2 . 5 . 1 I ntroduction 

The region in which the s to rage fac i l ities and thei r  water 
s upp l y ,  b r ine d i sp o s a l , and o i l  di str ibution connecti ons would 
be s i tuated is ecologically var ied,  with a l arge number o f  
hab itat types .  F o r  p urposes o f  clear re ference , thi s region 
1S de fined as the Calcasieu River its associ ated l akes in 
C ameron and Calcas ieu P ari shes , Loui s i ana ; the areas to the 
we s t  o f  the se water bodies in the s ame p arishes ; Orange and 
Jefferson Counti es in Texas ; and the o f fshore areas in the 
Gul f  o f  Mexico p ar a l l e l ing the foregoing continental areas . 
The width o f  thi s  o f fshore s tr ip extends s l i ghtly beyond the 
prop o s ed br ine di ffuser locations , as  far as the l imit o f  
potential influence from br ine releas e . 

The dominant natural vegetation types in the l and area o f  
the region were histo r i c a l ly prairie and marshl and . Mo s t  o f  
the or iginal prairie has b een put under c u l  t i  vati on or i s  
used as p a s ture and range l and . The marshl and i s  sti l l  l argely 
preserved and s ome i s  in federal and state refuge systems . 
Forests are found al ong s ome water courses inl and from the 
coastal swath o f  marshes and in the northern-mo s t  inl and p arts 
of the regi on . Deep channe l s  dredged in the main rivers , 
the Calcas ieu , the S abine , and the Neches , have resulte d  in 
s a l ini ty intru s i on many m i l e s  inl and along thes e  rivers and 
c onnected water cours e s . Cana l s  extend into the marsh and 
e l sewhere which in many cases cut ac ross  the natural hydrologic 
drainages . The I CW at the north end o f  the marshes has s i gni f
i c antly altered thi s drainage p attern . Large reservo irs are 
p re sent in and adj acent to the marshes in some loc ations within 
the region . New hab i tats have been created and former one s 
reduced and modi fied by sp o i l  dispo s al , l evee cons truction , 
and s edimentati on . o i l  and gas production 1 S  preval ent . 
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Many areas have been filled o r  drained . Mo s t ,  i f  not a l l , 
o f  the marshl and and water bodi e s  have a species comp o s ition 
which is much different from what i t  would be in the abs ence 
o f  l arge-scale envi ronmental modi fications derived from human 
activities . 

Whi l e  the value o f  agricultural - and forest areas i s  gener
ally apparent , the value o f  marshl and i s  a more comp l ex matter 
and mus t  be understood in terms of nutri ent cyc l e s  and the 
interdependence o f  natural systems . I norganic nutrients are 
introduced into the marsh sy!?tems via fre shwater and tidal 
infl ows . Much of thi s nutri ent influx i s  trapped on and in 
the sediments where i t  becomes ava i l ab l e  to the marsh vegeta
tion . Nutri ents are incorporate d  into p l ant material whi ch 
i s  eventually decayed and recycled by abundant micro -organi sms . 
The average s a l t marsh i s  twice as p roductive as the b e s t  
farml and . Thi s  hi gh l evel o f  productivi ty supports extens ive 
food chains , b oth wi thin the marsh its e l f  and in adj acent 
estuaries , to which as much as half the o rgani c matter produced 
may be carried . Tidal marshes s e rve as nursery areas for 
various e s tuarine species and p rovide food and refuge for a 
number o f  furbe aring anima l s . They a l s o  aid in ero s i on contro l 
and act as tempo rary floodwater buffers . 

S ome s a l twater i s  necess ary to maintain mos t  tidal marshes . 
The amount determines the general type o f  marsh and as sem
bl age of p l ants and animal s  present . Chabreck ( 1 9 7 0 ) sub
di vided the Lou i s i ana coastal marshes into four vegetation 
typ e s , based primarily on salini ty of the surface wate r : 
fresh ( average water s a l inity l o S  ppt ) , intermediate ( 3 . 3  
ppt ) , b rackish ( 8 . 1  ppt ) , and s a l ine ( l S . 9  ppt ) . Marshes 
c l o s e s t  to the coast gener a l ly have the hi ghe s t  s a l initi e s , 
but exceptions to thi s  rul e  are fai r l y  numerous , espec i a l l y  
al ong drainage systems . The s a l ine marshes have higher 
s tanding crops o f  o rganisms and l ower species divers i ty in 
comparison with the other typ e s . Chab reck ( 1 9 7 0 ) l i s ts 93 
species for the freshwater marsh , making it the mo s t  divers e .  
The species compos iti ons for the marsh types are shown in 
Tab l e  K . 1 -2 ,  Appendix K,  and are discu s s ed extens ively in 
S ection B . 2 . S . 2 . 1 , Appendix B .  

3 . 2 . S . 2  Eco sys tems 

Characteri s tics of Ecosys tems in western Cameron Parish 

The western p art o f  C ameron Pari s h ,  Louis iana , where the We st 
Hackb erry and Bl ack Bayou salt domes are loc ated , is comp o s ed 
mainly o f  marshl and , Calcas ieu Lake , the western part o f  S ab ine 
Lake and s ome smal ler areas of former prairi e . Agricultural 
and urban/industr i a l  uses are qui te res tricted and fore s ts 
are not pres ent . The mo s t  extens ive area in wes tern C ameron 
Parish is p art of the coastal Cheni er P l ain which cons i s ted , 
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in its p rimi ti ve state , o f  marshl ands with natural r i dges 
extending in a general e a st-we st direction . These ridges or 
cheni ers are stranded former beach l ine s whi ch p l ay a l arge 
role in directing water flow through the marshes . Man-made 
l evees and spoil have changed the topographic features in 
many parts of the marshes . Cal c a s i eu Lake is the dominant 
open-water e s tuarine area infl uenced by the marshe s in western 
C ameron Pari s h ,  with S abine Lake next in importance . See 
Tab l e  B .  2 - 1  f Appendi x B ,  for a l i s ting o f  the species found 
in the se l ake s . Benthi c ,  ep iphytic , and periphytic al gae 
characteri sti c  of coastal Lou i s iana are pres ented in Appendix B ,  
Tab l e  B .  3 - 1 , and are d i s cus s ed in s ection B .  2 . 5 . 2 . 1 ,  Appendix B .  

The Gu l f  o ffshore area adj acent to s outhwestern Loui s i ana 
extends over the c ontinental she l f  to a di s tance of more than 
1 0 0  miles ( S tone and Robb ins , 1 9 73 ) .  Thi s area is important 
to fish and invertebrates such as menhaden,  Atl antic croaker , 
mul l et , and brown and white shrimp , espec i a l l y  during winter 
spawning . Little benthic vegetation is p res ent and food webs 
are based l argely on phytop l ankton . 

The s and beach zone has a rich floral and faunal community 
adapted to periodic expo sure to the atmo sphere ( S tone and 
Robbins , 1 9 7 3 ) .  Many mol l usks , anne l i ds , and burrowing 
c rustaceans are pres ent in thi s  z one , and minute organi sms 
are pres ent in the intersti tial spaces b etween s and grains . 
See Appendix Q for a detai led di s cus s ion o f  the Gul f o ffshore 
and beach envi ronments . 

Much land whi ch was 
improved pasturel and . 
nantly switch gras s , 
w i l dgras s . Typ i cal 
goatweed . 

formerly pra�r�e i s  now farml and and 
Natural pralrle vegetati on i s  p redomi 

b i g  b l ue s tem ; I ndi an gras s , and prairie 
pasture species are s i gnal gras s and 

Characteri s tics o f  Ecosystems in Western C a l c a s i eu Parish 

The we stern p art of C a l c a s i eu P ar i s h ,  Loui s i ana , where the 
vinton dome i s  located i s  mainly prairie gras s l and which has 
been put to agricultural u s e . Swamp forest and bottoml and 
hardwood c ommuni ties are pres ent in the extreme western portion 
al ong the S ab ine River and north of Lake Charles along the 
Calcas ieu River flood p l ain . Most o f  thi s area has been 
greatly al tered by l umbering . C ommercially-managed timber 
stands are pres ent in s ome l o c ations , but timb e r  p roduction 
is l imited . Fingers o f  intermedi ate , bracki s h ,  and freshwater 
marsh p ro j ect into the s outhwe stern p art o f  the parish cre ating 
a comp l ex wetl ands envi ronment . Occ a s i onal l y  s al inity intru
s i on occurs in thi s area above the l evel o f  S ab ine Lake on 
the S ab ine River system and above the l evel of Lake Charles 
on the C a l c as i eu River sys tem . A s altwater b arrier has been 
constructed above the l eve l o f  Lake Charles to reduce s uch 
intru s i on .  
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Dredged sediments trans ferred to waterway b anks o r  used as 
fill have created new habi tats . A l arge i s l and ( Choup i que 
I s l and ) north of Calcasieu Lake and adj acent to the S hip 
Channe l has b een built up with fi l l , whi l e  o ther elevated 
areas have b een created by the depos ition of s p o i l  al ong p art" 
of the I ntraco astal Waterway and the Calcasieu Ship Channel .  
Dredged materi al areas s upport a wide range o f  p l ant species , 
p articularly p i oneer species whi ch invade disturb ed s i tes . 
See s ection B .  2 . 5 . 2 . 2 ,  Appendix B ,  for a di s cus s i on o f  the 
species found in thes e areas . The spo i l  b anks along the I CW 
have not b een di sturb ed within the past 3 0  years , and succes 
s i on has proceeded t o  a near cl imax s ituati on except o n  main
tained ri ght-o f-ways . Dredging along the C alcasieu Ship 
Channe l ,  as  far north as the saltwater b arrier above Lake 
Charles , occurs on an as -needed b as i s . Therefore , spoi l b anks 
in various s tages o f  revegetation are pres ent al ong nearly 
the enti re extent of the channel in wes tern Calcasieu P arish . 
Thes e  p l ant popul ati ons usua l ly deve l op within 1 2  to 1 8  months 
fo l l owing the depos i ti on o f  new sediment . 

Urb an or indu s trial areas in wes tern Calcasieu Parish inc lude 
Wes tl ake , Map lewood , the Ho l lywood I ndus tri al P ark , Sulphur , 
and Vinton . Al l but vinton are cons i dered p art o f  the Lake 
Char les gre ater metropo l i tan vicinity . 

Characteristics o f  Eco systems in Orange C ounty 

Orange County , Texas , i s  b ounded by the Neches River on the 
s outh and wes t  and by the S ab i ne Lake and River on the e as t .  
The two l arge s t  cities , Orange and Bridge C ity , both indu s 
tri a l  citie s ,  l i e  i n  the southeas tern part o f  the county . 
The areas which were hi storically natural prairie are now 
mo stly cul ti vated in crop s . Ranching is cornmon on hi gher 
marshland , fal l ow cropl and , and within wooded river valleys . 
S cattered o i l  and gas fi e l ds are p res ent . 

Fi gure 3 . 2 -4 i s  a generalized vegetation map o f  the county , 
with repre s entative organisms l i s te d  for the vegetation types . 
The p l ant species comp o s i tion for forests , prairi e s , and dredge 
di spo s a l  areas are e s s enti ally the s ame as tho s e  l i s ted for 
wes tern Calcas ieu P ari sh . Those characte r i s ti c  o f  the di fferent 
marsh types have been di s cus sed previous ly , excep t  for a 
di s tinct vegetati on category called high marsh pres ent on 
hi gher elevations within the general marsh are a .  The ferns , 
grass es , trees , and weeds found in the high marsh environment 
are l i sted in T ab l e  K . 6 - 1 , Appendix K .  

S ab ine Lake i s  re l ative ly shal l ow with a depth o f  l e s s  than 
9 feet . Lantz ( 1 9 7 0 ) surveyed fish,  p l ankto n ,  and bentho s 
in the S abine River , above the l ake , and the resu lts o f  thi s 
s urvey are l i s ted in section B . 2 . 5 . 2 . 3 ,  Appendix B .  The s tudy 
indic ates that p l ankton counts and we i ghts were l owe s t  dur ing 
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l ate fal l and winter , with produc tivity increasing by February 
of each year and pUls ing during the warm months . During peak 
occ�rrence , zoopl ankton was dominated by roti fers , whi l e  
Chrys ophyta ( ye l l ow-gre en algae ) w a s  the dominant algal group . 

Characteristics o f  Eco sys tems in Je fferson County 

Jefferson County l i e s  to the s outhwe s t  o f  Orange County on 
the Gul f  Coast of Texas . The main area of industrial and 
res idential -urb an deve l opment i s  in the northe astern part o f  
the county ne ar the Neches River and S ab i ne Lake . Port Arthur , 
Be aumont , Port Acres , Port Nederl and , and Nederland are 
clustered there . The l CW p a s s e s  through the c o astal marshes 
from Port Arthur , through Jefferson and Chambers Counti e s , 
to East Galve s ton Bay .  S un Terminal and the Big Hi l l  s a l t  
dome s ite are locate d in Je fferson County ( Fi gure 3 . 2 - 5 ) . 

Ecosys tem distribution i s  parti a l l y  determined by el evation 
and proximity to the Gul f .  Ecosystems extend in a trans ition 
from l owl and salt and brackish water marshes near the coast , 
through bracki sh-to- freshwater marsh systems whi ch occur 
further inl and , to prairie gra s s l and systems o f  central 
Jefferson County , and finally into the mixed pine and hardwood 
forests of the upl and areas o f  northe rn Je fferson County . 
The di s tribution o f  the se ecosystems i s  shown in Figure 3 . 2 - 5 . 
A general textual discuss ion o f  each ecosystem type i s  pre
sented in section B .  2 . 5 . 2 . 4 ,  Appendix B .  Total acre age for 
each ecosystem as we l l  as the dominant p l ant spec i e s  are l i s ted 
in Tab l e  K . 7 - 1 , Appendix K .  

Natural water systems in the county include the ea stern half 
o f  S ab ine Lake ( 1 0 to 20 ppt ave rage s a l inity ) and fresh to 
bracki sh l akes and p onds whi ch are l andlocked and accumul ate 
s a l  twater fo l l owing high tide s  and s torms . The principal 
freshwater s treams of the area are the Neche s Rive r ,  Tayl or 
Bayou , and the H i l l ebrandt Bayou , whi ch are influenced by 
tides in the ir lower reaches whe re they are c l a s s i fied as 
e s tuar ine . Arti ficial water bodies inc l ude canal s  and reser
vo i rs , which generally conta in freshwater ; and the l CW ,  whi ch 
is bracki sh . 

The bottom s ub s trate o f  S abine Lake has been changing in recent 
ye ars from predominantly s and and she l l  to mostly mud , espe
c i a l l y  in the western portion of the l ake . This has been 
due l arge l y  to spo i l  depos i tion with s ub s equent ero s i on and 
runo ff . Othe r causal agents involve the fai l ure o f  levees 
s urrounding disp o s a l  areas and the altered c i rcul ation patterns 
re sul ting from i l l - advi sed p l a cement of spo i l . The high tur
b i di "Cy resulting from the se acti vi tie s has caused a rather 
severe reduction in the number o f  benthic o rgani sms in the 
Sab ine -Ne che s waterway area . S ince 1 9 6 6 , there has been a 
precipi tous decl ine in the annual white shrimp harve st from 
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S ab ine Lake due to the l o s s  o f  shal l ow water nurs ery grounds 
( marshe s ) ,  incre ases in p o l lution and s al inity ,  and dis ruption 
of benthic hab i tat . Another factor whi ch has been l i nked to 
the dec l ine in shr imp harve s ts is a change in s a l inity condi- . 
tions resulting from the operation o f  Toledo Bend Dam .  Release 
o f  water during l ate spring and s ummer l owers s a l inities in 
the l ake when the natural p attern was for the s a l inity to 
increas e . 

Along the I CW in Je fferson County are one to two hundred- foo t  
wide spoil b anks o f  dredge mater i al , whi ch have a n  el evation 
greater than that o f  the surrounding marshl and . Dredge 
materi al is a l s o  found adj o ining the s p o i l  b anks , averaging 
4 0 - 6 0  acres per mi le in s ome areas . In the vicini ty of the 
p roposed B i g  Hi l l  p ip e l ine cross ing , the wi dth o f  thes e  di s 
p o s al areas i s  approximate l y  1 5 0 0  feet . Vegetati on o n  the 
b anks o f  the I CW i s  dependent on several factors , including 
time s ince di s turb ance , drainage ( as influenced by s o i l  
characteri stics and e l evati on ) ,  and characteri stics o f  the 
adj acent l ands c ape , e spec i a l lY the s a l inity o f  the water . 
The dredge spoil embankments bordering the I CW are re l atively 
b arren areas . Where s ucce s s i on has occurred , the vegetation 
is di fferent from that of the s urrounding b rackish and inter
medi ate marshl and . 

Eco sys tems - Terres tr i al Vertebrates 

Mamma l s . A number o f  species o f  mammal s  inhabi t  the Texoma 
s tudy area . Muskrats are abundant in the rice fi e l ds and 
marshes throughout the area , wi th bracki sh marsh the preferred 
type . Nutr i a  are most abundant in the fresh and intermedi ate 
coastal marshe s  of Jefferson C ounty , where they feed on marsh 
vegetati on . Mink are mo st common in the cyp re s s -tupe l o  swamps 
al ong the S ab ine and Neches Rivers , but a l s o  occur in marshes 
where s ome high ground is ava i l ab l e  for refuge . The raccoon 
occurs in b racki sh and fresh marshes , swamp s , and bottoml and 
forests . River otters , which are not common in the are a ,  seek 
permanent open water areas with intermi ttent high ground , 
p re ferring fre s h  to b rackish marsh typ e s . White-tailed deer 
prefer the b ottoml and fores t ,  espec i a l l y  where an ecotone 
with cleared l and ,is avai l ab l e , but they are a l s o  found in 
the marshe s . The hi ghe st popul ati ons of deer are found in 
Calcas ieu Parish . Many marsh inhab itants make u s e  o f  dredged 
materi al banks for feeding areas and re fuge from hi gh waters . 

The two species o f  rabb its common in the Texoma area are the 
swamp rabb i t ,  whi ch frequents wet woodl ands , marsh r i dges , 
and dredge di sposal areas , and the e astern c ottontai l ,  found 
in dryer hab itats . Two species o f  squirrel s  found in wood
l ands are the gray squirrel , preferring the dens e bottoml and 
hardwood and swamp forests , and the flying s quirrel found in 
dri er , l e s s  dense woodl ands . S kunks , opo s sum , the nine-b anded 
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armadi l l o , the cotton mous e ,  and the hispid cotton rat are 
a l s o  found in the bottoml and forests . The bobcat is a maj or 
predator in the bottoml and and swamp forests , with red and 
gray foxes present but not common . I n  the prairie type 
vegetation , the main mammal i an predator i s  the coyote , whi ch 
feeds mainly on rodents s uch as the cotton rat and the p l ains 
pocket gophe r . Rodents typ i c al of deve l oped areas such as 
Be aumont and Orange inc lude the house mous e ,  roof rat , and 
Norway r at . Tab le K . 8 - l ,  App endi x K ,  i s  a more c omp lete l i s t  
o f  the mammal s characteri s ti c  o f  the Texoma s tudy area , with 
references to local abundanc e .  

B i rds . The vast marshl ands o f  the Gul f  Coast provide an array 
o f  hab itats sui tab l e  for u s e  by a wide vari ety o f  r e s i dent 
and trans i ent spec i e s  o f  b i rds . Thi s  are a i s  espec i a l ly impor
tant as a wintering area for many spec i e s  o f  water fowl . Ducks 
may be broadly c l as s i fied as dabb lers whi ch feed near the 
s urface , and divers whi ch s ubmerge to fee d . Common dabbler 
ducks of the area i nc lude the Mal l ar d ,  Gadwal l ,  Amer i c an 
Wi geon , Shove l e r ,  P i ntai l ,  and Mottled ducks . The prefe rred 
hab i tat o f  thes e  ducks i s  freshwater marsh and rice fields , 
b ut they are gene ral ly found in al l marsh types wi thi n  the 
s tudy area . Diver ducks s uch as the C anvasb ack ,  Lesser S c aup , 
and Red-breasted Merganser are generally found on the l arger 
bodies of water . The Wood Duc k ,  the only c ommon spec i e s  o f  
duck that has e s tab l i shed permanent p opul ati ons in the area , 
p re fers swamp and bottoml and fore s ts . Al l c ommon migratory 
ducks are winter r e s i dents . The C anada Goos e , the Snow Goos e , 
the White - fronted Goo s e , and the American Coot are also present . 
Other common winter re s i dents o f  the marsh and l ake shore s 
are the Common Snipe , Marsh Hawk , Gul l -b i l l ed Tern , Tree 
Swa l l ow ,  Marsh Wren , and the Greater and Lesser Yel l owlegs . 

C ommon inhab i tants o f  the farml ands , o l d  fields and o ther 
early s ucce s s i onal hab itats include the Bobwhite , s everal 
species of dove s , the Ki l l dee r ,  Crow ,  European S tarl ing , and 
the S avannah and F i e l d  Sparrows . Fore s t  r e s i dents include 
the Mourning Dove , C ommon Snipe , and s everal spe c i e s  o f  owl s , 
woodpeckers and warb l er s . Many forest s ongb i rds are c l as s i fied 
as " trans i ent" and are found in the s tudy area only during 
the spring o r  fal l , when they are pass ing through to e i ther 
the i r  breeding or wintering grounds . 

S ome shore b i rds whi ch are common re s i dents o f  the area are 
the King and C l apper Rai l s ,  found al ong the marshe s , and the 
Purp l e  and C ommon Gal l inul e s , found in s hal l ow fre s hwater 
ponds . Red-winged B l ackbi rds , Marsh Wrens , and S e a s i de Sp arrows 
are a l s o  permanent res i dents of the marsh environment . 
Re s ident waders include : the Wi l let , Great Blue Heron , 
Lou i s i ana Heron , Bl ack-crowned Ni ght Heron , Yel l ow-crowned 
Night Heron , Snowy Egret , the Least B i ttern , and Amer i c an 
B i ttern . 
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The Red-tai led Hawk , the Marsh Hawk , and the Ameri can Ke s tre l 
are top predato rs in the area , whi l e  the Turkey Vul ture i s  
a n  important s c avenger . Table K . 8 - 2 , Appendix K ,  i s  an 
annotated l i s t  o f  the b i rds in the Texoma s tudy area vIi ttl 
notati ons on the i r  local abundance . 

Amphib i ans and Repti l e s . The American a l l i gator i s  widespread 
in the flooded river bottoms , swamp s , and brackish to fresh
water marshes in the s tudy area , espec i al ly in the Louis i ana 
p ari shes . The common and a l l i gator snapp ing turtles are found 
in freshwater rivers , swamp s , · and l ake s . Mi dland smooth and 
p a l l i d spiny s o ftshe l l  turtles are found mainly in open waters , 
whi l e  the Texas di amondback terrap in inhab i ts brackish and 
s a l  t marshes o f  Je fferson County and Cameron Parish . Mud 
and mus k  turtles are mainly aquatic ,  inhab iting marshes , 
rivers , swamp s , and l akes in the s tudy area . 

Mo s t  o f  the t_oads in the area inhab i t  fields bordering on 
water . One exception is Hurter ' s  spadefoot toad , found mainly 
in woodlands . The s qu i rrel and s outhern gray tree frogs , the 
northern spring creep e r ,  and the up l and chorus frog inhab i t  
mo i s t  forested areas . The green tree frog p re fers areas with 
permanent bodies o f  s tanding water i as do s ome species o f  
s a l amanders , the central newt , the bul l frog , and the s outhern 
leopard fro g . The sma l l -mouthed and marbled s a l amanders breed 
in the open water and l ive much of the i r  l ives underground 
in woodl ands . 

O f  the common l i z ards in the Texoma are a ,  the wes tern s lender 
glass  l i z ard , the s ix-l ined racerunner , the Texas horned l i z ard 
and the eastern fence l i z ard frequent dry fie l ds , gra s s l ands , 
and dry open woods . Several common specie s , inc luding the 
ground s kink , the five - l ined skink , and the broad-headed skink 
prefer wetter s i te s . The ground skink and the green ano le 
a l s o  adapt to urban and res idential hab i tats . 

various water snakes are found throughout the Texoma area ln 
l ow- lying swamp s and bottoml ands near permanent bodies o f  
water . A l l  the p o i s onous species ( we s tern cottonmouth , wes tern 
pygmy rattlesnake , canebrake rattle snake , southern copperhe ad 
and Texas c o ral snake ) are found in the s e  wetter hab i tats . 
Mo i s t  woodl ands are a l s o  preferred by the we s tern r ibbon snake 
and the we s tern mud snake . Drier woodl and areas are usual ly 
inhab i ted by the eas tern hogno s e  snake and the Mi s s i s s ippi 
ringneck snake . Earth snake s are usually found in fields , 
and the brown snake , garter snake , eastern c o achwhip , rough 
green snake , rat snakes , and king snakes are found in a wide 
variety of hab i tats . Tab l e  B . 8 -3 , Appendix B ,  is an annotated 
l i s t  of the repti les and amphib i ans found in the Texoma are a . 

3 . 2 - 2 6  



3 . 2 . 5 . 3  Rare or Endangered Species of the Regio� 

P l ants 

At the present time , no p l ant spe c i e s  have been o ffici ally 
de s i gnated as endangered or thre atened ,  but two l i stings have 
b een p rop o s e d  and are be ing s tudied by the F i s h  and wi l dl i fe 
se rvi c e  ( U .  S .  F i sh and wi ldl i fe Servi ce , 1 9 7 5 ; 1 9 7 6 ) . None 
o f  the p l ant spe c i e s  proposed for Loui s i ana have b een c i ted 
in Cameron or Cal c a s i eu Parish ( Robertson , 1 9 7 7 ) .  O f  thos e  
p roposed for eastern Texas , none have been c i ted in Je fferson 
or Orange County , b u t  three Neo l l oydi a gauti i ,  Phl ox niva l i s  
taxens i s , and P .  nival i s , have been reported in ne i ghboring 
counti es . 

The Rare Pl ant S tudy Center at the Univers i ty o f  Texas at 
Austin has identi fied s even p l ant spec i e s  in Je ffers on County 
and three in Orange County as being rare and endangered , but 
they are pre s ently cons i dering only two o f  the se for submi s s i on 
to the Federal O ffi ce o f  Endangered Species . Thes e  are Ruel l i a  
pinetorium , a pri ckly herb in the Ac anthus fami ly occurring 
in l ow pine barrens of the coastal p l ain , and Aureolar i a  
di spers a ,  a herb i n  the S c rophu l arinceae fami l y ,  found in s andy 
thickets and o ak stands and s ometimes o ccurring al ong s treams 
in the l ong- l e a f  p ine belt ( Penne l l , 1 9 3 5 ) .  

Animal s  

w i  thin the Texoma s tudy area there are two terrestrial and 
four mar ine manunal s ,  eight b i rds , and four reptiles  which 
are c l as s i fied as e i ther endangered or thre atened as defined 
by the Endangered Spec i e s  Act o f  1 9 7 3 . 

The two endangered terrestrial manunal s  are the gray wo l f  and 
the red wol f .  The gray wo l f  i s  occas ionally found in the 
Trans -Pecos region of wes t  Texas and is only of historical 
interes t  in s outheast Texas . The red wo l f  i s  now restri cted 
to the Gul f  Coast c ounties and is on the verge of extinction . 
There are currently fewer than 1 0 0  red wolves l e ft in Jeffer
s on ,  Chambers , and s outhern Liberty C ounties in Texas and 
C ameron and C a l c a s i eu Pari shes in Loui s i ana . 

There are four endangered marine manunal s  in the s tudy area , 
the blue whale , the common finback whale , the bl ack r i ght 
\vha l e , and the sperm whale . 

Birds on the federal l i st o f  endangered species in the area 
are the Brown Pelican ,  Bald Eagl e , Peregrine Falcon , Atwater ' s  
Gre ater Prairie Chicken , Whoop ing Crane , Red-cockaded Wood
pecker , and Ivory-b i l led Woodpecker . I n  the 1 9 5 0 ' s  and 1 9 6 0 ' s  
the Brown Pelican p opul ation dec l ined dr amatically and i s  
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only now s l owly recoveri ng . The decl i ne was due to a comb ina
tion of factors , the mo s t  important o f  which was an increase 
in chlorinate d  hydroc arbons in the food chai n .  Thi s s ame 
dec l i ne in numbers has been ob s e rved in the past for the Bald 
Eagle , with chemical contaminants a l s o  being responsible for 
much o f  the decl i ne . 

Whoop ing Crane s were last s een l n  Loui s i ana i n  1 94 9 , whi le 
the last Ivory-bi l l  was recorded in 1943 ( Lowery , 1 9 74 ) . 
The Prai r i e  Chicken , last recorded i n  the are a in 1 9 1 9 , i s  
now found only on the c o astal p l ains o f  the central Gul f  Coast 
of Texas ( Ob e rho l s e r , 1 9 74 ) .  Peregrine Falcon , and Red
cockaded Woodpecker are very infrequent vi s i tors to the s tudy 
area . 

The s i x  repti l e s  on the federal l i s t  o f  endangered spec i e s  
a r e  the hawksb i l l  turtle , Atl anti c r idley turtle , leatherback 
turtle , Atl antic green turtle , Atl antic l oggerhead turtle , 
and the American al l i gato r . All o f  the turtles on the federal 
l i s t  are marine and uncommon o ff the coast of Je fferson C ounty 
and C ameron Pari sh . 

The s tatus o f  the American a l l i gator i s  unique in C ame ron , 
Vermi l i on ,  and Calcasieu P ar i shes in Loui s i ana . I n  other 
areas o f  the United s tate s , the a l l i gator i s  c l as s i fied e i ther 
as thre atened or endangered , but because o f  i ts abundance in 
the above mentioned pari shes , it is not given p rotecti on under 
the Endangered spec i e s  Act . In Texas , the s tatus of the 
a l l i gator has also recently b een changed from I I endangered II 
to the l e s s  restr ictive I I threatened" c l as s i fi cation . 

3 . 2 . 5 . 4 Important Commerci al Species o f  the Region 

Pl ants 

The principal cash c rops ln C ameron and Calcas ieu P ar i shes 
are r i ce , s oybe ans , and corn ( s ee Tab l e  B . 2 - 8 , Appendix B ,  
for acreage and production fi gures ) .  Much o f  the arab l e  l and 
in C ameron Parish is in the eastern p art ; most o f  the we s tern 
p art o f  the parish i s  marshl and . There i s  s ome timb e r  p roduc
tion in Calcas i eu Par i s h ,  mainly p ine s aw timb e r . Tree p l anta
tions in the parish c overed 3 3 , 3 8 7  acres in 1 9 7 0 - 7 1  ( Bobo 
and Charlton , 1 9 74 ) . 

I n  Orange County s ome 4 9 . 5  s quare mi les are devoted to agri cul
ture , including crop l and , o rchards , forest nurseries , s i l age 
crops for graz ing , and s i gni fi c ant acreage in rotation . Ri ce 
was grown on approximate ly 2, 7 7 7  acre s in 1 9 7 0 . The commerci al 
timb e r  in Orange C ounty i s  mainly mixed p ines and bottoml and 
hardwoods . 
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Most o f  the extens ive r i ce production within the Texas p art 
of the Texoma region is in Jefferson County ( 9 7 9 , 9 9 4  acres 
in 1 9 74 ) . See Tab l e  B . 2 - 1 0  in Appendix B for farml and produc
tion and income figure s . Rice and other c rops have been 
p l anted on what was originally prairie gras s l ands . Becau s e  
o f  the high water-ho l ding c apacity o f  p r a i r i e  gras s l and s o i l , 
the area has exc e l l ent rice production . 

S ome former prairie gras s l and has been p l anted with commercial 
gra s s e s  and i s  used as pasturel and . Cattle are al s o  grazed 
on marshl ands , although the p ro ductivity is l ow .  

Timb e r  i s  an important s ource o f  income for Jefferson County , 
wi th 5 0 , 4 0 0  acre s in c ommerc i al forests . I mportant s o ftwood 
trees are l ongleaf , s l as h ,  shortleaf , and l ob l o l ly pine ; o ak 
and sweetgum are the p rincipal c ommerc i al hardwoods . 

The marsh vegetati on o f  coastal s outheast Texas and Loui s i ana 
p rovide a valuable s ource o f  detritus whi ch i s  the b as i s  for 
the highly productive food web of the coastal z one . Many 
marine o rgani sms are dependent , for at least p art o f  the i r  
l i fe cyc le , on thi s  f o o d  s ource . 

Animal s 

S ome c attl e  production l. S  based in we s tern Cameron Parish 
near the coast and on the fingers of former prairie whi ch 
extend into the wes tern p art o f  the p ar i sh from the north . 

The Loui s i ana Coastal z one l. S  an exceedingly p ro ductive area 
for fi sh and wildl i fe b ec au s e  it contai ns an extens ive amount 
o f  e s tuarine hab i tat . Loui s i ana leads all the state s in volume 
o f  catch o f  commerc i al fi sheries p roducts . The l akes and 
b ayous o f  wes tern Cameron P ari s h ,  especially Calcas i eu Lake , 
are extreme ly imp ortant as a nursery area . 

The most important c ommerc i al species in Cameron P ar i sh as 
of 1 9 75 are menhaden , shrimp , b l ue crabs , spotted sea trout , 
red drum , flounder , red snapper ,  and catfi sh . Calcas ieu 
Lake contains the maj o r  shrimp fi shing grounds o f  wes tern 
Loui s i ana , and Black Lake is reported to be r i ch in shrimp 
and fish ( White and Rocca , 1 9 7 6 ) . Oys ter production in 
Calcas ieu Lake was histori cally goo d ,  but p roductivity has 
decl ined in recent ye ars in the northern and e astern porti ons 
of the l ake , p o s s ibly due to an altered ci rcul ation p attern 
res ulting from the creati on o f  channel levees from the dispos al 
o f  dredged mater i al . An e ffort i s  be ing made by the Loui s i ana 
wi l dl i fe and Fi sher i e s  Commi s s i on to ree s tab l i s h  oyster popula
ti ons in thes e  are as . Table B .  2 - 1 5  in Appendix B pres ents a 
detailed breakdown o f  the commerci al fi shery res ources in 
Loui s i ana inshore and o ffsho re waters and in Calcas i eu Lake . 
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The mo s t  important commerc i a l  wildl i fe species o f  C a l c as ieu 
Parish are the furbe arers : nutri a ,  muskrat , mink , o tter , 
and raccoon o Almo s t  all trapp ing i s  confined to the swamp 
and marsh areas near waterways , with trapping leases averaging 
1 0 0  to 3 0 0  acres . The S ab ine National wi ldl i fe Re fuge i s  
located within the s tudy area and i s  divided into three lease 
are as for trapp ing . 

The marshes al ong the coast o f  east Texas a l s o  supp ort l arge 
p opulations of thes e  furbe aring animal s .  Mus krats feed pri
mar i l y  on the o lney and bulrushes found in s a l t  and brackish 
water marshes , whi le fresh and intermedi at.e marsh types are 
more valuab l e  for nutri a  production . The marshes a l s o  s e rve 
as nur sery areas for mo s t  of the commerc i a l l y  impo rtant sp ecies 
which make fi shing a mul timi l l ion do l l ar business al ong the 
Texas coas t . 

Bri e f  l i fe history descriptions are inc luded in Appendix B ,  
section B . 2 . 5 . 4 . 2  for the maj or commercial marine spec ies o f  
Je fferson County : brown , white , and p ink shrimp , members o f  
the c roaker family ( including the s e a  trout , drum , and Atl anti c  
cro aker ) ,  the b lue crab , and the American oyster . Shrimp 
are the s ingle mo s t  valuab l e  marine product in Texas , 
accounting for 92  percent o f  the total do l l ar value o f  finfish 
and she l l fi sh in 1 9 7 0  and 1 9 7 1  ( Boykin ,  1 9 7 2 ) .  

3 . 2 . 5 . 5  Important Recreational Species o f  the Regi on 

C ameron Parish 

The mo st important game mamma l s  in marsh areas of we s tern 
C ameron Parish are whi te-tailed deer and rabb i ts . S quirre l 
hunting i s  more important in wooded areas in Calcasieu P ari sh 
to the north . Mos t  of the deer popul ation in the coastal 
marshes is free from hunting pres sure s ince marsh conditi ons 
are not conduc ive to hunting . During periods o f  high water , 
they move to natural ridge s and el evated dredge d i spo s al areas ; 
they may starve i f  hi gh water persi sts long enough to dep lete 
the i r  food supp ly . The two game spec i e s  o f  rabb its i n  co astal 
Loui s i ana are the swamp rabb i t  and the eastern cottontai l .  
Both spec i e s  have a diverse diet , feeding espec i al ly on gra s s e s  
and legume s . 

Ducks , gee se and wate rfowl are impo rtant for hunting and b i rd 
watching . App roximately 2 0% o f  the water fowl o f  North America 
winters in the marshes o f  Loui s i ana . Additi onal mi l l i ons 
s top over in the area to feed and rest b e fore continuing acro s s  
the Gul f o f  Mexico t o  \vintering areas in South and Central 
Ameri c a . Five spe c i e s  o f  the 3 1  reco rded from Loui s i ana are 
known to have breeding popul ati ons in the s tate , but only 
one , the Mottled Duck , p rob ab l y  breeds in we s tern Cameron 
Pari sh . See the regi onal section on b i rds and Section B . 2 . 5 . 5 , 
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Appendix B ,  for a discus s i on o f  the typ e s  of ducks and for a 
l i s ting o f  ducks encountered in this area . 

I n  the 1 9 7 3 - 74 duck s e a s on , 7 9 , 0 0 0 hunte rs in Loui s i ana har
ves ted over 2 mi l l ion ducks ; 7 1  percent of thi s  harve s t  was 
in the coastal area . Management practices used to improve 
coastal duck hab i tat invo lve pr imar i ly manipul ation o f  water 
l eve l s . Fresh to brackish wate r one to s i x  inches deep 
produces preferred food p l ants and ide a l  feeding condi tions . 

Three species o f  gee se winter in c o a s tal Lou i s i ana : the C anada 
Goo se , the Snow Goose , and the White- fronted Goos e . See 
Appendix B,  section B . 2 . 5 . 5 , for feeding requirements and 
management practices . The American Coot , a sma l l  duck- l i ke 
bird whi ch ne s ts in freshwater lake s and marshes , i s  a l s o  
frequently hunted . I n  1 9 73 -74 , 4 5 7 , 0 0 0  C o o t  were harve s ted 
from Lou i s i ana waters ( U .  S .  Army Corp s  of Engineers , 1 9 7 5 ) .  
Other game bi rds include the King Rai l ,  C l apper Rai l , and 
Virginia Rai l in marshes ; the Purp l e  Ga l l inu l e  and Conunon 
Ga l l i nule in sha l l ow fresh ponds ; and the Conunon Snipe and 
Amer i c an Woo dcock in marshes , wet meadows , and swamp s . 

Such sport fi sh as buffal o , freshwater drum , and whi te , ye l l ow , 
and l argemouth b as s  are found in freshwater . Bowfin , chain 
p i ckeral , warmouth , b l uegi l l , l argemouth bas s , whi te and b l ack 
crapp i e , and l onge ar ,  redear , and green sunfi s h  are found in 
backwaters , ponds and impoundments . Sport sp ecies o f  mo re 
s a l ine waters include spo t ,  red drum , sea trout , black drum , 
s outhern fl ounder , and sheepshe ad ( U .  S .  Army Corps o f  
Enginee rs , 1 9 7 5  and 1 9 7 6 ) . 

Calcas ieu Parish 

Calcas ieu Parish i s  typ i cal o f  mo s t  of the Texoma s tudy area 
in i ts suitab i l ity for game b i rds , al though it probably ranks 
after Cameron Parish and Je fferson County in importance in 
water fowl hunting . Bec aus e of the numbers o f  b irds and the 
interest in waterfowl hunts , Lou i s i ana acquires a s i z ab l e  
revenue from the s a l e  o f  hunting permi ts . 

Orange County 

Mo s t  o f  the wate rfowl whi ch vi s i ts Orange County are tran
s i ents from marsh areas to the s outh . The se species are gener
ally the s ame as tho s e  l i s ted for we s tern Cameron Pari sh . 

The main game manuna l s  in the county include white -ta i led deer , 
gray and fox s quirre l s , and eastern cottontai l  rabb i ts . Bob 
whi te and doves are a l s o  hunted in the area . 

F i shing i s  popul ar on Cow and Adams Bayous ( Fi sher , et al . ,  
1 9 73 ) ,  on the S ab ine River , and on ponds , l akes , and o ther 
water bodi es in the interior o f  the c ounty . 
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Food and game fish recorded from the S ab ine River are regarded 
as typ i c al species in the area . They inc lude : l argemouth 
bas s , spotted bas s , white crapp i e , b l ack crapp i e , b l uegil l ,  
l ongear s unfi s h ,  orange-spotted s unfi s h ,  spotted s unfi sh , 
c arp , river c arps ucke r ,  spotted s ucker , b l ue s uc ker , s tr iped 
mul l e t ,  channel c atfi s h ,  fl athead c atfi s h ,  blue c atfi s h , 
ye l l ow bul lhead , and the spotted gar ( Lantz , 1 9 7 0 ) . 

Jefferson C ounty 

Texas r anks among the l e ading s tates in the sports o f  hunting 
and fi shing . Thes e sports cons titute a maj or part of the 
s tate ' s  $4 . 8  b i l l i on touri sm and recreation indus try . 

Hunting o f  ducks and gee s e  in the marshlands o f  Jeffers on 
C ounty in winter provides income to the county through hunting 
lease s al e s  and rel ated hunting expenditures .  The whi te
tai led deer , the most impo rtant Texas game animal , has been 
s ucces s fully transpl anted to eas tern Texas and could be a 
val uabl e  c ommercial species in Jefferson C ounty in the future . 

I mp ortant recreational freshwater fi s h  inc l ude many o f  the 
s pec i e s  l i s ted above for Orange County . The mos t  p opular 
s al twater fi sh are cro akers , s e a  trout , fl o unde r ,  redfi s h ,  
sheepshead , and drum . Crabbing for blue crabs 1 S  al s o  a 
popul ar recreati onal activity . 

3 . 2 . 6  Natural and S cenic Re s ources 

S abine National Wi l dl i fe Re fuge , the l arge s t  water fowl re fuge 
on the Gul f  Coast ( 142 , 846 acres ) ,  was originally e s tab l i s hed 
to protect marsh habi tat important to wintering Snow Gee se 
and ducks . Acc e s s  c anals dug through southeast Loui s i ana 
have alte re d  the ecological and hydro l o gi c al s i tuation o f  
the coastal marshes cons i derably by b l o cking drainage o f  fre sh
water and al l owing the intru s i on of s altwater . One of the 
management goals o f  the S abine Re fuge i s  the rees tab l i shment 
o f  a hi gh guali ty marsh hab itat over a l arge area through 
p roper manipul ati on o f  water l evel s ( U .  S .  Department o f  
I nteri o r , 1 9 74 ) .  

Sydney I s l and , a p rivate 1 2 6  acre w i l dl i fe re fuge managed by 
the National Audubon Society at the northern end o f  S abine 
Lake , was created in 1 9 1 5  as a spoil i s l and from s and and 
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s i l  t dredged from the adj acent waterway . I n  contrast to 
s im i l ar but unp rotected i s l ands on S abine Lake , Sydney I s l and 
has an extremely l arge c oncentration of nesting bi rds , includ
ing egrets , herons , ni ght-herons , ib i s , and Ro s e ate Spoonb i l l s . 

B i g  Thi cket Natural Preserve ( 84 , 5 0 0  acres ) was created recently 
to preserve examp l e s  of s outhern swamp and upl and forest 
hab i tat . Nib l etts Bluff S tate P ark , loc ated near the S abine 
River 1 0  miles northe ast of Orange , Texas , and Sea Rim S tate 
P ark , about 12 mi l e s  wes t  o f  S ab ine P as s  along Hi ghway 8 7 , 
are the only o fficially des i gnated p ark area i n  the vic inity 
o f  the proposed Texoma s i tes . Sea Rim S tate P ark has marsh 
and beach areas and p rovides c amp ing and p icnicing fac i l ities . 
Two miles wes t  o f  Nibl etts Bluff i s  the S abine wi l dl i fe Manage
ment area ( 9 , 0 0 0 acres ) ,  managed p rimari ly for water fowl hunts . 
The J .  D .  Murphee wi l dl i fe Management are a ,  a l s o  managed 
primar i l y  fo r water fowl , is loc ated on the north s ide of the 
I CW c l o s e  to S abine Lake . 

F i gure 3 . 2 - 6  indic ates the l o c ation o f  p arks , preserves , 
refuges , and management areas in the Texoma area . 

3 . 2 . 7  Archaeological , Historical , and Cultural Res ources 

Coastal Lou i s i ana and Texas are rich in archaeo logical s ites . 
Mo s t  o f  thes e  s i tes are she l l  middens , composed o f  r e fu s e  
d i s c arded b y  I ndi ans who l ived in the area . s i te s have been 
dated from 1 5 0 0  B . C .  to A . D .  1 5 0 0 . 

Al though few archaeo logical inves ti gations have been made o f  
s a l t  dome areas , i t  i s  s uspected that they would yie l d  valuab l e  
informati on once they a r e  s tudied . Because o f  thei r  c ompara
tive ly high topo graphy , they are thought to have been used 
from very early times as hunting or v i l l age s i tes . 

Twenty- five known archaeological s i tes in Texas and 1 2  in 
Loui s i ana are known to occur within a one -mi le radius o f  the 
p roposed s i tes and pipel ine routes . See App endix B ,  section 
3 . 2 . 7 ,  for a l i s t  of the officially des i gnated hi storical 
s i tes in the four county/p ari sh study area . 

A Cultural Resource Survey has been recently c omp l e te d  for 
Black Bayou , vinto n ,  and B i g  Hill s torage s i tes and as s o c i ated 
pipel ine routes . The Wes t  Hackberry fac i l i ty and pipel ine 
route were evaluated by a s ep arate survey . The purp o s e  o f  
the Texoma cultural res erve s urvey was to evaluate , us ing a 
s tatisti cally val i d  s amp l ing 
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p r o c e du re , the p r o b ab i l i ty o f  enco unte r i ng v a l u ab l e  archa e o l o 
g i c a l o r  h i s to r i c a l  s i te s  aro und any o f  the s to r a ge fa c i l i ti e s  
o r  p ip e l i ne s . I n  th i s  way potenti a l  s to r age a r e a s  c o u l d b e  
eval u a ted and comp a r e d  to determ i ne wh i c h  p a r t i c u l ar are a 
w o u l d  b e  l e a s t  a f fected by the propo s e d  acti o n . Once the 
s i  te whi c h  wo u l d  func t i on as the S P R  f a c i l i ty i s  cho s en , a 
m o r e  i ntens ive c u l tu r a l  r e s ou r c e  s u rvey wo u l d  b e  undertaken . 
Thi s s e c ond s u rvey wo u l d  s upp l y  i n format i o n  ne c e s s ary for 
c omp l i ance w i th the National H i s to r i c a l P r e s ervat i o n  Act o f  
1 9 6 6  and Federal Exe cutive Order 1 1 5 9 3 . 

3 . 2 . 8 S o c i o e c onom i c  C h a r a c ter i s ti c s  

I n  add i t i o n  t o  the two T e x a s  c ount i e s  and two Lo u i s i ana p a r i s h e s  
i n  the T e x o m a  r e g i o n , Chamb e r s  C o u nty , Tex a s , whi ch i s  w i th i n  
7 mi l e s  o f  the B i g  H i l l  s i te ,  has a l s o  b e e n  i n c l uded a s  p a r t  
o f  the s tudy are a . A l l  the s a l t  domes under c ons i de r at i o n  
a r e  l o c ated i n  rural a r e a s , and the l ab o r  force requ i red by 
the p r opo s e d  p ro j  ect w o u l d  be derived p r i m a r i l y  from urban 
a r e a s  w i th i n  th i s  r e g i o n . 

3 . 2 . 8 . 1  H i s tory and C u l tu r a l  P a tte rns 

The r e g i o n  r e t a i n s  m any o f  the u n i qu e  c u l tu r a l  a s p e c t s  o f  
the p e op l e  who s e ttl ed i t . F am i l y  n ame s , p l a c e  name s , and 
the l o c a l  cu i s i ne i nd i c ate its I nd i an , Fre nch , and Sp ani s h  
heri tage . A p e r i o d  o f  r ap i d  i ndu s tr i a l i z at i o n  fo l l owed the 
d i s c overy o f  o i l  in C a l c a s i eu P a r i s h  in 1 8 8 6  and at sp indl e top 
in T e x a s  in 1 9 0 6 , pr omp ti ng many re f i ne r i e s  and p e tro chem i c a l  
p l ants t o  b e  bu i l t  aro und the m a j o r  p o r t  c i t i e s . The exten
s i ve c o a s tal m a r s h l ands of the r e g i o n  are s p a r s e l y  popu l ated 
and p rovi de l arge areas for hunt i ng ,  fi s h i ng , and tr app i ng . 

3 . 2 . 8 . 2  Popu l a t i o n  

T ab l e  3 . 2 - 1 9 , App end i x  B ,  s h o w s  t h e  popul a t i o n  d i s tr i b u t i o n  
o f  the f i ve p ar i s h e s  a n d  count i e s  i n  the s tudy r e g i o n  and 
s hows the b a l ance b e tween urb an and r u r a l  s e c t o r s . Je f fe r s o n  
C o unty h a s  the h i ghe s t  pop u l ati o n , due p r imar i l y t o  the h i gh 
p r o p o r t i o n  o f  urb an deve l opment . R e g i o n a l  p o p u l a t i o n , i n  
gene r a l , i s  c o nce ntrated i n  the i nl and a r e a s , away from the 
c o a s t .  C ameron P a r i s h  and Chamb e r s  C ounty l i e  a l o ng the c o a s t  
a n d  have n o  c ommun i t i e s  w i th popu l at i o n s  i n  ex c e s s  o f  2 , 5 0 0 . 
S i mi l ar l y , the c o a s ta l  s ub d i v i s i o n  o f  Je f f e r s o n  C o unty i s  
enti r e l y  r u r a l  and h a s  a popu l a ti o n  o f  only 1 , 48 6  ( C ens u s , 
1 9 7 0 ) .  

The m a j  o r  c i t i e s  i n  the r e g i o n  w i th the i r  1 9 7 0  popu l a t i o n  
f i gu r e s  are : Lake Char l e s  ( 7 8 , 0 0 0 ) i n  Lou i s i an a ; and Be aumont 
( 1 1 5 , 9 0 0 ) ,  P o rt Arthu r ( 5 7 , 4 0 0 ) ,  and Or ange ( 2 4 , 5 0 0 ) in T e x a s . 
The s e  are s hown in F i gure 3 . 2 - 7  and are d e s c r i b e d  i n  Append i x  B ,  
s e c t i o n  B .  2 . 8 . 2 .  Popu l ati on growth and p r o j  e c t i ons fo r the 
r e g i o n  are s hown in T ab l e  B . 2 - 2 0  in App endi x B .  
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3 . 2 . 8 . 3  Land U s e  P a tterns and P l an s  

The l an d  u s e  p a tterns f o r  the r e g i o n  are shown i n  F i gure 3 . 2 - 8 . 
A dominant fe a ture o f  current l and u s e  i s  the l ac k  o f  deve l o p 
m e n t  a l ong the c o a s t  o f  the Gu l f  o f  M e x i c o . Mo s t  o f  the l an d  
a l ong the c o a s t  i s  p a r t  o f  an exten s ive s a l t  a n d  b r a c k i s h  
m a r s h  that i s  uns u i tab l e  f o r  agr i c u l tu r a l  u s e . L a c k  o f  fre s h 
water s o u r c e s  a n d  the s e a s o n a l  thre a t  o f  hur r i c anes m a k e  the 
c o a s ta l  a r e a  l e s s  de s i r ab l e  for urb an deve l opment than i nl and 
a r e a s . The l a rge a r e a  o f  pub l i c  l and s hown in the f i gure i s  
the S ab i ne Na t i o n a l  wi l d l i fe R e fuge and i s  p a rt o f  the m a r s h  
a r e a . 

D e s p i  te the l ac k  o f  c o a s ta l  deve l opment , the maj o r  urb an 
centers of the r e g i o n  are port c i ti e s  w i th fac i l i t i e s  for 
hand l i ng c a rgo from o c e an ve s s e l s  and from b arges th at move 
a l ong the I ntraco a s t a l  Waterway . 

The l ands a d j  a c ent to the urb an c e nters and i nl and from the 
m a r s h e s  are r i ch farml ands . The abundance o f  r a i n fa l l  a i ds 
the growing o f  r i c e , the domi n ant c rop o f  the regi o n , but 
a l s o  nec e s s i tates the cons tru c t i o n  and m a i ntenance o f  d r a i n age 
c anal s thro ughout the farming a re a . C attle are g r a z e d  i n  
the b o rder a r e a  b e tween r i c e  fi e l ds and b r acki s h  m a r s he s . 
Further i n l and are the fo r e s ts , mo s t  o f  w h i c h  are p r i v a te l y  
owned and are p e r i o d i c a l l y  harve s te d  f o r  l umb e r . o i l  and 
gas f i e l d s  a re s c atte re d thro ughout the regi on , but the h i ghe s t  
l eve l s  o f  p r o d u c t i o n  tend to b e  from fi e l ds i n  the c o a s tal 
wetl ands and o f fshore . 

L an d  u s e  p a tterns anti c i p ated to p reva i l  i n  1 9 9 0  are s hown 
in F i gure B . 2 - 3 1  in Append i x  B .  M a j o r  ch ange s p redi c te d  r e l ate 
to the expans i o n  o f  urb an c e nte r s  i nto p r e s ent agri c u l tu r a l  
a re a s . 

L and u s e  p l ann
,
i ng i n  the r e g i o n  i s  b e i ng deve l o p e d  by two 

s ep ar ate agenc l e s : the I mp e r i a l C a l c a s i eu R e g i o n a l  P l anning 
and Deve l opment C ommi s s i o n  and the S outh E a s t  Texas R e g i o n a l  
P l ann i ng C ommi s s i on ,  ne i ther o f  wh i ch has autho r i ty t o  l i m i t  
p atte rns o f  deve l opment . C a l c a s i e u  P a r i s h  i s  the o n l y  gove rni ng 
agency w i th autho r i ty to p l ac e  z o n i ng r e s t r i c t i ons o n  l ands 
o uts i de of c i ty l im i ts . 

3 . 2 . 8 . 4  T r anspo rtat i o n  Systems 

H i ghways 

The r e g i o n  i s  c ro s s e d  from we s t  to e a s t  by I nters tate 1 0  and 
U .  S .  9 0 , whi ch c onne ct the m a j o r  c i ti e s  to Hou s to n , Baton 
Rouge , and New O r l e an s . See App e n d i x  B ,  s e c ti o n  B .  2 . 8 . 4 ,  
for a d i s cu s s i o n  o f  the s tate h i ghways and b r i dge s . 
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Rai lroads 

The rna] or cities ln the Texas portion of the study l.-egion 
are s e rved by the Kansas City Southe rn , the Mis s ouri P ac i fi c , 
and the S outhern P ac i fic , which c r o s s e s  the S ab ine River into 
Lake Charl e s , Loui s i ana . 

waterways 

The maj or rl vers o f  the area - the Neches , the S ab ine , and 
the Calcasieu - are a l s o  shipp ing l ane s , and a l l  three depos it 
s ediment in sha l l ow co astal l akes on the i r  way to the Gul f ,  
nec e s s i tating periodic dredging to maintain the shipp ing 
channe l s  and keep inland po rts open to oc ean ve s s e l s .  The 
I ntracoastal waterway p a s s e s  through this region from east 
to west ; its use i s  l imited in s ome p ortions to b a.rge s and 
sma l l  bo ats . 

Airports 

The four maj or airp orts of the region are the Be aumont Munic i 
p a l , Je fferson County , Orange County , and Lake Charles Municipal 
a i rp orts . 

P ipel ines 

A vast network of pipel ines is arrayed along the co astal area 
of Texas and Loui s i ana . There are three main systems of p ipe
l ines : crude oil  p ip e l i nes , natural gas p ip e l ine s , and re fined 
hydroc arbon product p ip e l i nes . A portion of the crude o i l  
system i s  shown in Fi gure B .  2 - 3 3  in Appendix B ,  including 
the prop o s ed Texoma pipel ine which would carry o i l  to Okl ahoma . 
F i gure B .  2 -3 4  shows a portion o f  the natural gas system . 
The hydrocarbon product p ip e l ines have a network s imi l ar to 
that for crude o i l . 

3 . 2 . 8 . 5  Hou s i ng and Pub l i c  S ervices 

Whi le the number o f  hous ing uni ts ava i l ab l e  for sale or rent 
i n  the counties and pari shes i s  typ i c a l ly 3 to 5 percent , an 
examination o f  the ava i l ab i l i ty o f  hou s i ng in the ma j or c iti e s  
o f  the region indic ate s that whi le the opportuniti es for 
p urchas i ng a home are l imi ted ( homeowner vac ancy rates range 
from 0 . 8 to 2 . 2 ) ,  the cities woul d  be ab le to accommodate 
s ome popu lation exp ans i on in rental units ( s ee Tables B . 2 -2 l  
and B . 2 - 2 2  i n  Appendix B ) . 

C a l c a s i eu and Cameron Pari shes are part o f  the Lake Charl e s  
H e a l  th S ervi c e  P l anning Regi on , with medic a l  s ervic e s  for 
the p l anning region c oncentrated in Lake Charl e s , which has 
an independently-owned ambul ance s ervice and three hospita l s  
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with a total o f  5 8 3  beds . There i s  also a hosp ital in Sulphur , 
with I I I  beds and an ambul ance service , and a smal l ho spital 
in Cameron with 27 beds . 

The Texas portion o f  the region has more numerous medi c a l  
fac i l i  ties . The re are three general ho sp i ta l s  in Beaumont 
( 7 94 beds ) ,  two in Port Arthur ( 40 9  beds ) ,  and two county 
hospi ta l s , in Orange and Jefferson counties , with 2 0 5  and 
1 , 2 0 0  beds respectively . 

He l i c opter ambul ance services operating out o f  Lafayett
,
e ,  

Loui s i ana and Houston , Texas provide eme rgency rescue serVlces 
to i s o l ated p arts o f  the co astal region as we l l  as to o ffshore 
o i l  and gas dri l l ing op erations . 

3 . 2 . 8 . 6  Ec onomy 

The region l i e s  principally within two BEA are as * :  Calcasieu 
and C ame ron P ari shes are inc luded in the l arger Lake Charles 
BEA are a ,  whi le Orange and Je fferson C ounti e s  are inc luded 
in the Be aumont-Port Arthur-Orange BEA . A BEA area i s  de fined 
as a functi onal labor marke t ,  meaning there i s  a minimum o f  
c ommuting acro s s  area boundaries to p l ace o f  work . Economic 
and emp l oyment data for the se areas are given in Table 3 . 2 - 3 . 
The dependence on petrol eum re fining and petrochemi c a l s  
( included under manu facturing ) i s  great in both areas , but 
the Be aumont area ec onomy is l e s s  diverse and woul d  show the 
greate s t  e ffects o f  any change s in the se industries . Tab l e  
3 . 2 -4 shows sources o f  inc ome and di stribution o f  the labor 
force for the two c ounti es and two pari shes in the study are a . 
within the manu facturing sector , Orange County re l i e s  he avi ly 
on petrochemi c al s , whi le re fining operati ons are more important 
in Je fferson County . Other manu facturing in the regi on inc lude s 
producti on o f  synthetic rubber , p l astic s ,  and paper , and c on
struction of ship s , barges , and offshore dri l l ing rigs . 
Agricultural products include rice , s oybeans , and timber . 
I n  Loui s i ana , Calcasieu Parish has a fai rly diverse ec onomy , 
but Cameron Parish i s  heavily dependent on o i l  and gas extrac
tion ( s ee Mining , Table 3 . 2 -4 ) . 

See Appendix B ,  section B . 2 . 8 . 6 ,  for a more detai led discus s i on 
and for data on farm acre age , c ounty government finances , 
buying power , and b ank dep o s i ts . 

*Areas estab l i she d  by the Bureau o f  Economic Ana lys i s , 
U .  S .  Dep artment o f  C ommerce . 
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Tab l e  3 . 2 - 3  E MPLOYMENT AND I NCOME OF T H E  RE G I ONAL B E A  AREAS 

Popu l a t i o n , m i d y e a r  
P e r  cap i t a  i nc ome 

r e l a t i v e  U . S .  
E mp l oymen t/Pop u l a t i o n  

r a t i o  
E a r n i ng s  pe r wo r k e r  

r e l a t i ve U . S .  

T o t a l  p e r s o n a l  i n come 
T o t a l  e a r n i ng s  

A g r i c u l tu r e ,  f o r e s t r i e s ,  
f i s h e r i e s  

M i n i ng 
C on t r a c t  C o n s t r u c t i o n  
M a nu f ac t u r i ng 
T r an s . , comm . , p u b l i c  

u t i l i t i e s  
W ho l e s a l e  1 Re t a i l t r ad e  
F i n . , I n s . , Re a l  E s ta t e  
S e r v i c e s  
Gove r nm e n t  

1 9 7 0  

7 5 0 , 6 3 2 

1 , 8 4 9 , 0 2 9  
1 , 4 2 6 , 2 4 7  

Lo u i s i a na 

. 7 1 

. 3 3 

. 8 2 

1 1 9 , 2 0 0  ( 8 . 4 ) 
1 4 1 , 0 4 9  ( 9 . 9 )  
1 1 3 , 9 5 0  ( 8 . 0 )  
1 9 9 , 5 5 2  ( 1 3 . 2 )  

9 9 , 9 7 6  ( 7 . 0 )  
2 1 1 , 6 5 7 ( 1 4 . 8 )  

3 3 , 5 9 2  ( 2 . 4 ) 
1 5 9 , 3 5 5  ( 1 1 . 2 )  
3 4 7 , 9 1 9 ( 2 4 . 4 )  

T e x a s  
1 9 8 0* * 1 9 7 0  

6 9 5 , 8 0 0  3 9 6 , 7 2 3 

. 7 2 . 8 9 

. 3 6 . 3 5 

. 8 4  1 .  0 1  

I n  tho u s and s o f  1 9 6 9  d o l l a r s  

2 , 4 0 7 , 0 0 0  
1 , 8 3 4 , 1 0 0  

1 , 2 3 1 , 9 4 5 
1 , 0 0 6 , 1 3 2  

S o u r c e s  o f  I ncome * 

1 4 1 , 3 Q O  ( 7 . 7 )  
1 7 1 , 2 0 0  ( 9 . 3 ) 
1 2 9 , 9 0 0  ( 7 . 1 ) 
2 9 5 , 9 0 0 ( 1 6 . 1 )  

1 3 4 , 6 0 0  ( 7 . 3 ) 
2 6 6 , 0 0 0  ( 1 4 . 5 ) 

5 1 , 0 0 0  ( 2 . 8 )  
2 3 8 , 9 0 0 ( 1 3 . 0 )  
4 0 4 , 9 0 0  ( 2 2 . 1 )  

( 2 . 0 )  

8 4 , 6 0 2  ( 8 . 4 ) 
4 2 4 , 6 5 7 ( 4 2 . 2 ) 

8 7 , 9 4 2  ( 8 . 7 )  
1 3 3 , 0 4 0  ( 1 3 . 2 ) 

3 0 , 0 7 3  ( 3 . 0 )  
1 2 1 , 1 4 3  ( 1 2 . 0 ) 
1 0 5 , 3 1 4  ( 1 0 . 5 ) 

S o u r ce : O be r s  P r o j e c t i o n s  done f o r  t h e  H a t e r  R e s o u r ce C o u nc i l . 
*Numbe r s  i n  p a r e n th e s i s  a r e  p e r c e n t  o f  to t a l  e a r n i ng s .  

* * P ro j ec ted 
2 

1 9 8 0* * 

4 3 2 , 8 0 0  

. 8 9 

. 3 9 

1 .  0 1  

1 , 8 3 2 , 8 0 0  
1 , 4 7 9 , 7 0 0  

5 , 5 0 0  ( 0 . 4 ) 
1 0 , 5 0 0  ( 0 . 7 ) 

1 0 2 , 2 0 0  ( 6 . 9 )  
6 2 5 , 8 0 0  ( 4 2 . 3 ) 

1 1 5 , 2 0 0  ( 7 . 8 )  
1 9 2 , 0 0 0  ( 1 3 . 0 )  

5 3 , 7 0 0  ( 3 . 6 ) 
2 1 1 , 0 0 0  ( 1 4 . 3 ) 
1 6 3 , 4 0 0  ( 1 1 . 0 )  
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TABLE 3 . 2 - 4  SOURCES O F  EARN INGS AND D I STRI BUT I ON O F  LABOR FORCE 

Texas Count i e s  Lou i s iana Par i shes 

Tot a l  Payr o l l * ( 1 0 0 0 )  

Tota l Emp loyment 

Agr icultural S ervi c e s , 
For e str ie s ,  F i sher i e s  

Mi n ing 

Contract Cons truct ion 

Manu f a c turing 

Tran s . ,  C omm . , Publ i c  
U t i l i  t i e s  

Who l e s a l e  & Reta i l  Trade 

F i n . , I n s . , Re al E s tate 

Serv i c e s  

J e f fer s o n  

7 7 7 , 8 9 4 

9 1 , 9 4 8  ( 1 9 7 5 )  

% to tal 
payr o l l  

. 1  

. 9  

8 . 8  

5 0 . 1  

8 . 6  

1 7 . 5  

3 . 0 

1 0 . 4  

% to t a l  
empl . 

. 2  

. 7  

. 8  

3 5 . 2  

8 . 0  

2 7  . 1  

3 . 9  

1 6 . 5  

Orange C a l c a s ieu 

1 5 8 , 7 4 4  6 6 , 8 5 6  

2 7 , 5 8 8  ( 1 9 7 5 )  3 5 , 2 4 6  ( 1 9 7 3 )  

% total 
payro l l  

. 0 6 

. 6  

7 . 4  

6 9 . 2  

3 . 1  

1 0 . 9  

2 . 2  

6 . 1  

% total 
emp 1 . 

. 1  

. 6  

7 . 1  

5 2 . 3  

4 . 0  

2 0 . 3 

3 . 2  

1 l . 5  

% total 
pay r o l l  

. 2  

5 . 0  

1 3 . 3  

4 0 . 0  

3 . 8  

1 4 . 7  

4 . 4  

9 . 9  

% total 
empl . 

. 2  

3 . 9  

1 1 . 1  

2 8 . 1. 

7 . 3  

2 8 . 0  

5 . 0  

1 6 . 0  

* To tal s i n c lud e non- c l a s s i f i ab l e  e s tabl i s hmen t s  

Source : U .  S .  Department o f  Commerce , Coun ty Bu s ine s s  P a ttern s ,  1 9 7 3  and 1 9 7 4  
and Texas Emp loyment Commi s s io n , 1 9 7 7 . 

Cameron 

5 , 0 7 9  

2 , 6 3 6  ( 1 9 7 3 )  

% total 
payro l l  

1 . 2  

7 0 . 3  

. 2  

9 . 6  

7 . 8  

4 . 5  

1 . 1 

5 . 1  

% total 
emp 1 . 

1 . 1  

6 0 . 7  

. 7  

1 1 .  7 

7 . 2  

7 . 8  

1 . 6 

8 . 0  



3 . 2 . 8 . 7  Government 

certain j uri sdictional concerns of local  governments in the 
region would have a be aring on the proposed o i l  s torage pro j ect . 
The s tate re spons ib i l ities inc l ude contro l o f  air emi s s i ons 
and discharge into surface and ground waters , preservati on 
o f  historical and cultural res ources , and construction on 
s tate-owned l ands . 

Local par i sh and county governments a l s o  have j ur i s di ctional 
interests in the p roposed work , as in granting use of rights 
o f-way o f  parish and county roads for pipel ines and in pro
viding bui lding permits . Cameron Pari s h ,  which lies in a 
hurricane -prone are a ,  has gene ral authority to permit or with
ho ld permi s s ion for constructi on on flood p l ains and in flood 
haz ard are as . 

The p ari shes and counti es o f  the Texoma region are further 
divided into drainage distri cts . D i s trict commi s s i oners have 
re spons ib i l i  ty for the maintenance o f  the drainage channe l 
systems that protect agricultural and urban lands and would 
have a j uri s dictional intere s t  in any p ropo s ed pipel ine s which 
would cro s s  under the s e  channe l s . 
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3 . 3  S I TE SPEC I F I C  ENV I RONMENT 

3 . 3 . 1  Wes t  Hackberry S a l t  Dome 

3 . 3 . 1 . 1  Land Features 

Geomorpho logy ,  Geol ogic Structure and S tratigraphy 

The Wes t  Hackberry S a l t  Dome i s  l o c ated in north central C ameron 
Pari s h ,  Lou i s i ana , 20 miles southe ast of the c ity of L ake 
Charles , 16 miles no rth o f  the Gul f of Mex ico and 4 miles 
s o uth o f  the I CW ,  near the we s tern end o f  Hackberry Ri dge . 

The dome i s  an e l l ipti cal p iercement s tructure , having a broad 
nearly flat top , with an average depth to s a l t  o f  2 , 0 0 0  feet 
b e l ow s e a  level . The s l ope of the s i des varies from 6 0 °  to 
7 5 ° . The s ur face area within the 2 , 0 0 0  foot depth contour o f  
the s alt s tock i s  about 1 , 7 5 0  acres , o f  which approximate ly 
8 5 0  acres are above water ; the are a enc l o s e d  by the 3 , 0 0 0  
foot c ontour i s  2 , 6 0 0  acres . The dome i s  p art o f  a l arger 
s a l t  mas s whi ch is more than 9 miles l ong and 2 miles wide . 

Thi s dome appe ars to be typ i c al o f  most Gul f Coast p i e rcement 
domes ( Halbouty , 1 9 6 7 ) ;  thus the characteri stic normal , radial , 
and concentri c  faults prob ably exi s t  in the sediments around 
the dome . The di spl acement along thes e  faul ts general ly 
i ncreases with depth . 

Above the 3 , 0 0 0  foot depth contour the entire s a l t  mas s i s  
covered by a n  intens ely fractured and faulted c ap roc k ,  whi ch 
ranges in depth from 1 , 5 0 0  and 4 , 0 0 0  feet and has a maximum 
thi c kne s s  o f  5 2 5 feet ( s ee Figures B . 3 - 1  and B . 3 - 2 , App endix 
B ) . Ge o l ogic cross s ections ( Fi gure 3 . 3 - 1 and 3 . 3 - 2  show 
the l ateral extent o f  the c ap rock , the local sedimentary 
s e quences , and the re l ati onship of these sediments to the 
s al t  s tructure . 

The sequence o f  geo l ogic formations dep o s i ted in the coastal 
b a s i n  is generally cons i s tent throughout the region . There
fo re the di s cu s s i o n  of the s trati graphy of the vinton Dome 
as des cribed in section B . 3 . 3 . 1 . 3 ,  Appendix B c an be used to 
characterize the underlying geo l ogic s tructure o f  the We st 
Hackb erry area . 

S o i l  Characteri s ti c s  

The s o i l s  a t  the We s t  Hackberry s i te ( Fi gure B . 3 - 6  in App en
dix B )  are s i l ty s o i l s  with c l ayey and s i lty sub s o i l s  bel onging 
to the Crowley-Morey-Mowata A s s o c i ation . The brine dispos al 
and oil di stribution p ip e l ine route wou l d  cro s s  areas of Harr i s  
s o i l . The brine disp o s al l ine would al s o  cro s s  Morey-Be aumont 
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F i g-ur e  3 . 3 - 1  Geolo gical Eas t/Wes t Cro s s  Sec tio n 
Wes t  Hac kbe rry Dome A-A ' 
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F igure 3 . 3 - 1  Geo l og i c a l  Eas t/We s t  C r o s s  S e c t i on 
We s t  Hackberry Dome A - A ' ( Co n t inued ) 
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s o i l s  which border s o i l s  o f  the Harr i s  Chenier Vari ant- P alm 
Be ach Association . A detailed de scription of the s o i l  types 
in each as s o c i ation is pres ented in Appendix B, section 
B . 3 . 1 . 1 . 4 .  

Mineral Re s ources 

S ince oil was first c ommerc i a l ly produced in the dome area 
in 1 9 2 8 , o i l  o r  gas has been produced from at least 15 di fferent 
ho rizons around the perimeter o f  the dome . No known o i l  or 
gas production , however ,  i s  located over the top of the dome 
in the area prop o s e d  for the s o luti on mined storage c avity 
fac i l i ty .  I n  additi o n ,  no sul fur has been found at thi s  dome . 

Porti ons o f  the dome have been deve l oped by Olin Chemical 
fo r use in brine production ( 5 0 0  acres ) and by City S ervices 
for subsur face storage o f  l i quid petrol eum ( 9  caverns on 8 0  
acres ) .  F ive o f  thes e  9 caverns have been s e lected for u s e  
by the S P R  program . A de scription o f  thes e  caverns and a 
d i s cu s s i on o f  cavern stab i l i ty appears in Appendi ces H and I 
respective ly o f  the F inal Envi ronmental I mpact Statement for 
west Hackb erry S alt Dome ( FEA , 1 9 7 7 a ) . 

3 . 3 . 1 . 2  water Environment 

The We st Hackberry S a l t  Dome is located in Hydro l ogic unit 9 
o f  southwestern Loui s i ana wi thin the e s tuarine part o f  the 
C a l c a s i eu River Bas in ( s ee Figure B . 3 - 7 , App endix B ) . 
Hydrologi c  unit 9 cons i s ts l arge ly o f  ponds , l akes , and marshes , 
with l e s s  than 1 0  percent dryl and . The s outhwes tern Loui s i ana 
marshes are p art of the Chenier P l a i n ,  which is charac terized 
by natural b arriers to north-s outh dr ainage . Numerous man
made levees are a l s o  pres ent . 

The northwe st rim o f  the dome l ies bene ath Bl ack Lake , with 
the remaining portions covered by dry pasturel and . To the 
s outh and west are marshes . Surface water in the general 
area is brackish with a sal inity of 5 to 10 ppt ,  due to s alt
water intrus ion . Sur face l eve l s  in the region are underl ain 
by c l ays which are nearly impervious to water p a s s age ( Chabreck,  
1 9 7 2 ) . Al though precipitati on in the area i s  fa irly he avy 
( 5 5 inches per ye ar ) ,  there i s  an average de fi c i t  o f  ab out 
6 inche s o f  precipi tation in the vicini ty of We st Hackberry 
dome during the growing season ( from February through NO\Tember ) . 

The inl and surface water system repres ents the proposed s ource 
of l e aching/displ ac ement water , whi l e  the Gul f  of Mexico i s  
the proposed s i te fo r brine dispo s al . The system in the 
v i c inity o f  We s t  Hackberry dome cons i s ts o f  a bracki sh marsh 
interl aced by a network of b ayous and c anal s  whi ch connect 
wi th Bl ack Lake , C a l c a s i eu Lake I C a l cas i eu River I

' 
Cal cas ieu 

Ship Channe l ,  and the I ntr aco astal Waterway ( I CW ) . Perti nent 
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characteristics o f  the surface water bodies neare st the dome 
are tabul ated in Tab l e  3 . 3 - 1 , and the genera l arr angement o f  
the se water bodi es i s  dep icted i n  Figure 3 . 3 - 3 . s ection B . 3 . 1 . 2  
in App endix B deal s with each body o f  water s eparate l y ,  
discuss ing pertinent hydrologic data and app l i c ab l e  water 
qu al ity standards . Water qual ity data from the se water bodi e s , 
inc l uding recent prel iminary s amp l ings taken fo r the purp o s e  
o f  thi s  statement are given i n  Appendix D .  

The o i l  pipel ine route in s outhwestern Loui s i ana and south
eastern Texas extends from the we s tern fringe o f  the C a l c as ieu 
River Bas in , through the S abine River Basin to the Neches 
River Basin , cro s s ing Bl ack Lake , the S ab ine and Neche s Rivers , 
and two maj or bayous ( Bl ack and Cow ) . For more than 1 2  miles 
the pipel ine i s  laid al ong the s outhern b ank o f  the I CW .  
For the SPR two brine pipel ine route s to the Gul f from We s t  
Hackb e rry are under c ons ideration . The p rop o s e d  route would 
run e s s enti al l y  para l l e l  to the C alcasieu Ship Channel , p as s ing 
through the We st Cove of Cal c a s i eu Lake , and cro s s ing S tate 
Hi ghway 2 7/82 b e fore entering the Gul f o f  Mexi co . The alter
nate route would avo id any s i z ab l e  water body , cro s s ing only 
Starks Canal , Hog I s l and Gul ly , S econd Bayou , and First Bayou 
b e fore reaching the Gul f ( s ee Figure 3 . 3 -4 ) . 

The dominant bodies o f  water in the dome area are C al c a s i eu 
L ake and the Calcasieu River which feeds the l ake . The C a l 
c a s ieu Ship Channel provides direct connection betwe en Calcas ieu 
Lake and the Gul f  and is l arge ly re spons ib le for the saltwater 
intru s i on p rob lem which extends up the Calcas i eu River to 
the vicinity o f  Lake Charl e s . Currents in both C al c as i e u  
Lake and the l ower porti ons o f  Calcasieu River are strongly 
influenced by tidal conditions . With strong s outherly winds , 
incoming tides can be increased by as much as one foot above 
the normal tidal fl uctuations , and prol onged periods o f  s uch 
wi nds may flood the marshe s . S imi l ar flooding c an result 
from strong trop ical storms and hurricanes whi ch push s a l i ne 
water far inl and ( Chabrec k ,  1 9 7 2 ) .  

The mo s t  s i gni ficant water qual ity prob l ems in thi s  area are 
a s s o c i ated with : ( 1 )  s altwater intrus ion into the freshwater 
systems ; ( 2 )  contamination by agricultural ferti l i z e r s  and 
pe sticides ; ( 3 ) industr i al and municipal di scharge s ,  and ( 4 )  
extens ive engineerlng modi fi c ation o f  s urface water flow 
p atterns . 

The shal l ow c o astal waters o f  the Gul f  o f  Mexico s outh o f  
We st Hackberry would constitute the primary brine disposal 
si  te . To attain the de s i red 3 0 - foot depth for dispo s a l , the 
s i te would be a minimum o f  5 mi l e s  o ffshore . The bottom com
p o s i tion in thi s area is cl ayey s and s outh of C a l c as ieu P as s , 
but changes to s i lt south o f  Holly Be ach ( Bureau o f  Land 
Management , 1 9 7 5 ) :  
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N ame 

B l a c k  L a k e>  

B l a ck Lake B ayou 

Browns Lak e  

C a l c a s i eu L a k e  

* 
C a l c a s l eu R i ve r  

C a l c a s i eu S h i p  Cha n n e l  

F i r s t B ay ou 

Hoq I s l a nd Gu l ly * 
I n t r a c o a s t a l  W a t e rway 

Lo nq P o i n t  La k e  

M u d  Lak e  

S 0co nd Bay ou 
S t a r k s  C a n a l  

S t a r k s  N o r th Cana l 
W ,' s t  Cove 

West Cove> C a n a l  

W" S t  Fork 

* 

* 

Locat i on 
D i s t a n ce (m i )  D ir e c t ion 

0 . 6  NW 

0 . 5  N E  

3 . 9  S W  

4 . 7  E 

7 . 0  N E  

4 . 0  E 

1 5 . 0  S S W  

G . O  S 

4 . 1  N 

G . O  S E  

G . ')  NE 

1 2 . ') S 

2 . 8  S E  

2 . 6  S W  

8 . 0  S 

6 . 3  S 

1 2 . 0  S 

I nc l ud e s  o n l y  por t i o n s w i. t h i n  H yd ro loq i c  Ar ea 9 .  

Leng th 
( m i l e s )  

6 . 4  

2 4 . 9  

2 6 . 0  

2 . 5  

4 . 9  

1 04 . 5  

2 . 0  

2 1 . 6 

1 8 . 2  

2 . 6  

W i d t h  

( f t )  

1 0 0  

8 5 0  

2 5 0  

5 0  

6 0  

3 0 0  

3 0  

4 0  

4 0  

4 0  

2 0 0  

Depth Area 
( f t )  �m i l e s )  

4 . 0  3 . 4 0 

4 . 0  0 . 1 2 

3 . 0  0 . 3 6 

1 . 5  1 1 . 3 0  

4 . 5  3 4 . 9 0 

7 . 5  2 0 . 6 0  

1 0 . 5  0 . 0 3 

2 2 . 0  6 . 1 0 

3 5 . 0  1 .  2 0  

1 . 5  0 . 0 2 

1 . 5  0 . 0 6 

8 . 0  5 . 9 0 

2 . 5  0 . 2 0 

1 . 5  0 . 5 8 

4 . 5  0 . 2 9 

7 . 5  0 . 0 7 

1 0 . 5  0 . 0 6 

1 3 . 5  0 . 0 6 

2 0 . 0  0 . 1 0 

1 . 5  0 . 0 1 

2 . 5  0 . 1 6 

2 . 5  0 . 1 4 

1 . 5  9 . 8 0 

4 . 5  6 . 0 0 

1 . 5  0 . 0 2 

4 . 0  0 . 1 0 
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Because o f  the high turb idity o f  the C a l c as i eu River , the 
Gu l f  waters in the area are l i kewi se s omewhat turb i d . The 
conc entrati on o f  trace metal s such as c admium , l e ad , chromi um , 
z inc , and manganese i s  on the order o f  1 0  times the concentra
tions typ i c a l ly ob s erved in open ocean waters ( Corcoran , 1 9 7 2 ) .  

southwestern Loui s i ana contains three sha l l ow aqui fers in 
the area o f  interest . I n  order o f  incre as i ng depth and geo l o g i c  
age , the se are the Chi c o t ,  Evagel ine , and Jasper aqui fers . 
The Chicot aqui fer contains mostly fresh water north o f  C ameron 
P arish and s al ine water in the co astal regi on . The Evange l ine 
aqui fer contains fresh water north o f  C a l c as i eu Pari sh and 
s a l ine water from southern C a l c as i eu Pari sh to the co ast . 
The Jasper aqui fer contains sal ine water from the middl e o f  
Be auregard P arish s outh to the coast ( Harde r e t  al . ,  1 9 6 7 ) .  

Before l arge s c a l e  wate r pump ing starte d ,  the gene ral direction 
of wate r flow in the Chicot aqui fer was s outhward . He avy 
water use in the Lake Charles area has l owered the water l evel 
and reversed aqui fer flow near We st Hackberry ( s ee F i gure 
B .  3 - 13 , Appendix B ) ,  resul ting in the no rthw ard movement o f  
the inte rface between fresh and salt water . The Chi c o t  i s  
not recharged from the surface in the We st Hackberry area . 
The maj or recharge occurs at the outcrop more than 3 0  mi l e s  
north o f  We st Hackberry dome ( Jone s and Turcan , 1 9 54 ) .  

3 . 3 . 1 . 3  Air Qu al ity 

Ava i l able air qu a l i ty data , pres ented In section 3 . 2 . 3 . 3 ,  
indi c ates that the standards for non-methane hydroc arb ons 
and oxi dants we re viol ated at each of the moni to ring l o c ati ons 
nearest the p rop osed SPR s i tes , and leve l s  are expected to 
continue to exceed standards in the next 1 0  years . Particu
l ate , sul fur dioxide ( S 02 ) ,  ni trogen dioxide ( N02 ) ,  c arbon 
monox i de ( CO ) ,  and hydrogen sul fide ( H2 S )  concentr ati ons for 
the SPR s i te area are presently in comp l i ance with a l l  app l i 
c ab l e  fede ral and state a i r  qual ity standards and are not 
expected to exceed standards in the next 10 ye ars . 

3 . 3 . 1 . 4 Background Amb ient S ound Leve l s  

Background no i s e  leve l s  i n  and around the al ternate SPR s i te 
at We s t  Hackberry are typ i c al for a seclude d ,  e s s enti a l l y  
f l at area . See section 3 . 2 . 4 fo r a s s e s sment o f  amb i ent no i s e  
l eve l s  for the regi on . 

3 . 3 - 1 0  



3 . 3 . 1 . 5  Spec ies and Ecosystems 

Environmental S etting o f  the D i sp l acement/Le aching 
Water System 

The leach water and water supp ly p l ant , wate r l ine , and water 
intake to be used fo r expans ion are the s ame as tho se under 
cons ideration for the West Hackberry ESR fac i l i ty . The only 
nearsur face engineering changes wou ld be p ip e l ine s to the 
new o i l  s torage caverns to be developed inunedi ate l y  to the 
west o f  the c averns p roposed for ESR storage . The inunedi ate 
bi otic envi ronment incl ude s estuarine o rgani sms , such as 
penae id shr imp , b lue crab and fi sh , in Bl ack Lake and the 
a s s o c i ated B l ack Lake Bayou and canal system , organi sms on 
the dry l and above the dome and in adj acent areas , and marsh 
b i ota in areas peripheral to the storage l o c ation . The sump 
for the water supp ly intake would be located in a rel ativel y  
depauperate are a ,  the I ntracoastal Waterway . The water supp ly 
p ip e l ine wou ld extend from thi s sump to the southe ast para l 
l e l ing the c rude o i l  p ipel ine through B l ack Lake to the We s t  
Hackberry s i te . The water supp ly p ip e l ine wou l d  pass from 
the shore of Black Lake ac ross dry l and to the s torage caverns . 
Thi s  land i s  mo stly improved pasturel and with sparse s tands 
o f  tre es . 

The water supp ly pipeline from thi s  s ame s ump to the Sulphur 
Mines s i te wou l d  extend due west 3 . 5  m i l e s , paral l e l ing the 
exis ting crude o i l  pipel ine . At thi s p o i nt it wou l d  then 
cro s s  the I CW and continue to paral l e l  the proposed Sulphur 
Mines crude o i l  p ip e l ine to the site . 

Envi ronmental S etting of the Brine D i sposal Sys tem 

The prop o s e d  and a l ternate routes for the brine dispos al p ipe
l i ne are d i s cu s s ed in detai l in Appendix B,  S ection B . 3 . 1 . 5 . 2 .  
The environmental s etting o f  the routes inc l ude farml and and 
p a s turel and and the floor o f  the continental she l f  and over
l ying waters o f  the Gul f  of Mexi co . S e e  Appendix Q for a 
detai led di s cu s s i on o f  the Gul f  o ffshore and beach envi ron
ments . The prop o s ed route would paral l e l  C al c as i eu Ship 
Channe l cro s s ing the We st Cove of C alcas ieu Lake and brackish 
marsh to the Gul f ,  whi l e  the al ternate route wou l d  paral l e l  
s c enic Hi ghway 2 7  through the S abine Nati onal wi l dl i fe Re fuge 
b e fore reaching the Gul f .  Both l i nes wou ld be buried al ong 
the i r  enti re extent . 

Envi ronmental Setting o f  the s i te 

The central p l ant at the storage s i te is the s ame p l ant that 
wi l l  be util ized for the E SR pro j ect at West Hac kberry S a l t  
Dome . I t  occup ies 3 2  acres o f  p as turel and bo rdered on the 
east by a tree l i ne extending north-s outh . o i l  and brine 
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l ines to the storage c averns wou l d  be buried in what i s  
pres ently mo s tly gras s l and with s c attered sma l l  trees and 
shrubs . An eas t-wes t  ro ad p a s s e s  through the exp ans ion storage 
c avern fi e l d  and connects at its wes tern end with the Amoco 
pump ing station on the s outhwes t  shore of Bl ack Lake . 

Envi ronmental setting o f  the o i l  D i s tr ibution System 

The crude o i l  distribution pipel ine , its environmental setting , 
and impacts a s s o c i ated with the ir cons truction and operation 
are described in deta i l  in the Wes t  Hackberry Supp l ement to 
the F inal Environmental Impact S tatement for o i l  storage at 
We st Hackberry S alt Dome FES 7 6 /7 7 -4 , ( FEA , 1 9 7 7b ) ,  and the 
env i ronmental setting i s  summar i z ed in Appendix B ,  section 
B . 3 . l . S . 4 .  

3 . 3 . 1 . 6 Natural and Scenic Resources 

The proposed route for brine dispo s al would c ro s s  9 . 4 m i l e s  
o f  marsh the maj ority o f  which i s  flooded . Thi s a r e a  1 S  a 
natural res ource supporting a rich variety o f  wildl i fe .  

The alternate route for brine di spo s a l  for the West Hackberry 
si te woul d  invo lve p l acing the p ipel ine adj acent to Hi ghway 
2 7  s outh o f  the town o f  Wes t  Hackberry to the Gul f  o f  Mexico . 
This hi ghway i s  cons i dered a s cenic route for 1 1  mi l e s  as it 
passes through the S abine National wi l dl i fe Re fuge . It is 
the only maj or acc e s s  road for the pub l i c  to the re fuge and 
i s  heavi ly traveled dur ing periods when water fowl are abun
dant . No other p rominent natural or s cenic resources are 
a s s o c i ated with the prop o s ed West Hackb erry s ite o r  p ipel ine . 

3 . 3 . 1 . 7  Archaeo logi c a l , Historical and Cultural Resources 

On the extreme west end of We st Hackberry salt dome , south 
o f  Bl ack Lake , there are two recorded archaeo logical s i tes , 
both she l l  mi ddens , wi thin 4 0 0  feet o f  the E S R  pipel ine . 
Another recorded s i te , near the S ab ine River in Loui s i ana , 
i s  wi thin 2 0 0  feet o f  the ESR pipel ine . 

No s i tes l i s ted in the " National Regis ter o f  Historic P l aces " 
( Nati onal Park S ervi ce , 1 9 7 7 ) were found to b e  in the vicini ty 
o f  the Wes t  Hackberry dome or p ipel ine s . 

3 . 3 . 1 . 8  S o c i oeconomi c Charac teristics 

H i s to ry and Cultural Patterns 

The I ndi an tribes which once l ived on the cheniers of the 
Gul f  c o as tal wetl ands vani shed at about the time Loui s i ana 
was first be ing exp lored by the French and Spani s h . The first 
maj or group o f  s ettlers in the vicinity o f  the S ab ine and 
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C a l c as ieu Lakes were peop l e  o f  scotch- I rish descent who had 
bought l and grants after the War of 1 8 1 2 . They were l ater 
j o ined by French and Acadian fami l i e s  from the easte rn and 
c entral coastal parishes o f  Lou i s iana . 

P opu l ation . The prop o s e d  s i te for petrol eum s to rage i s  l o c ated 
in a rural area c omp o s ed of marshes and pasturel ands in C ameron 
Parish , the l arge s t  and least p opulous par i sh in the state 
( popul ation 8 , 1 9 4  in 1 9 7 0 ) . There are three sma l l  communities 
near the s i te : Hackb erry ( population 1 , 3 0 0 ) ,  l ocated j us t  
east o f  the s i te ;  Cameron ( 3 , 2 0 0 ) ,  near the alternate brine 
p ipel ine route ; and Ho l l y  Beach , a resort vi l l age with fewer 
than 1 , 0 0 0  re s i dents , near the prop o s ed brine p ip e l ine route 
( s e e  Figure 3 . 3 - 5 ) .  

The maj ority o f  workers at the salt dome woul d  p robab ly be 
s upp l ie d  by the c ities o f  C a lcas ieu Parish , inc luding Sulphur 
( 1 5 , 2 4 7 ) and We stl ake ( 4 , 0 0 0 ) . In contras t ,  the c onstruction 
of the ESR o i l  di stribution pipel ine to Neder l and will  draw 
i ts l abor supp l y  from the maj o r  cities o f  Orange and Je fferson 
Counti e s , inc luding Beaumont , Port Arthur , and Orange , with 
a comb ined popul ation o f  over 3 0 0 , 0 0 0 . 

S e e  s ec tion B . 3 . 1 . 8 . 2 ,  Appendix B ,  for pro j ected rate s o f  
p op u l ation increas e . 

Land Use P atterns 

Present l and-u s e  de s i gnati ons for Cameron P arish re flect the 
fact that i t  i s  loc ated in a coastal marsh . The distr ibution 
o f  total area in the p arish ( 1 , 0 64 , 1 3 1  acres ) is as fo l l ows : 

Nondevelopab l e  wetl ands 
Pub l i c/s emi -pub l ic l ands * 
Water bodi e s  
Agri cultural l ands 
Re s i denti al , commerci a l , and 

indu s trial areas 

53 . 3 1% 
2 1 .  5 4% 
1 6 . 18% 
8 . 0 6% 

1 . 0 1% 

See F i gure B . 3 - 1 0 , Appendix B ,  for map s showing pres ent and 
proj ected l and u s e . Due to the l imited dryl and avai l ab l e , a 
subs tanti al p art o f  future deve l opment i s  anti c ip ated to o ccur 
in a s trip al ong Hi ghway 2 7  s outh of the pre s ent commerc i al 
area . 

* I nc lude s the S ab ine National Wi l dl i fe Re fuge , the Lac a s s ine 
Mi grato ry Waterfowl Refuge , and the Rocke fe l l e r  Wi l dl i fe 
Re fuge and Game Pres erve . 
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F i gure 3 . 3 - 5  Town s and C i t i e s  Around the We s t  Hackberry S i te 



Hackberry i s  an uninco rpor ate d community , and neither it nor 
C ameron P arish has e s tab l i shed z oning regu l ations to govern 
are as affected by the prop o s e d  p ro j ect . 

Transpo rtation 

Extens ive marshes and sparse population in the vic inity of 
Hackberry l imit ro adways . Hi ghway 2 7 , divided into two 
branches , i s  one o f  the few ma j or ro ads in the area ; it con
nects coastal Cameron P ari sh to inl and metrop o l itan C alcas ieu 
Parish . The we st branch connects the center of Hackb erry 
with ne ighbor ing towns and c i ties and is the more tr ave led 
o f  the two br anche s . Hi ghway 27  p a s s e s  within four miles of 
the o i l  s torage s i te ,  with access to the s i te provi ded by 
Route 3 9 0  and a p arish road . 

I nterior po rtions o f  the parish c an be re ached only by various 
c anals acro s s  the wetl ands . The I CW l i e s  north of the p arish 
border , within four miles o f  the o i l  sto rage s i te ,  whi ch i s  
l oc ated o n  the edge o f  Black Lake . B l ack Lake Bayou connects 
B l ack Lake with the I CW by means of Alka l i  ditch . Both the 
I CW and the Alka l i  ditch could be used fo r transport o f  
mater i a l s  to the s i te . 

Rai lway and airport fac i l ities are fi fteen to twenty m i l e s  
away i n  Sulphur and Lake Charl es . Sma l l  p ip e l ines ( 4  and 6 
inches in di ameter ) l i e around the rim o f  the dome because 
the s alt dome l i es in an area productive of o i l  and gas . 

Hous ing and Pub l i c  S ervices 

Due to the rural character of Came ron P arish , much o f  the 
imp act o f  the p ro j ect woul d  be experienced in the urbanized 
areas o f  C a l c as i eu P ari s h .  Whi le the health and protective 
s e rvices of C ameron Parish communities may be impacted , it 
is primar i l y  Calcasieu Parish that woul d  be cal led upon to 
s upply re s i denti al servi ces to workers and the i r  fami l i e s . 
Workers would probab ly settle in Lake Charles , about 3 0  miles 
from the s i te ,  and in S ulphur , 21 mi l e s  from the s i te . See 
B . 2 . 8 . 5 ,  Appendix B ,  for data on the availabi l i ty of hous ing 
in the se c i ti es . 

There i s  one s choo l  In Hackbe rry , with 3 6 0  pupi l s . I n  Lake 
Char l e s  the re are 4 0  pub l i c  and 9 p arochial s choo l s , a univer
si ty , and s everal trade s cho o l s . Sulphur s chools have an 
enrol lment o f  about 6 , 6 0 0  students , inc luding 2 3 0  in parochial 
s choo l s . 

The re i s  a doctor in Hac kberry , but the c l o s e s t  medi c a l  
fac i l ities t o  the s i te are a t  Sulphur . 
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Fire protection wou l d  be provided at the s i te ; aux i l i ary 
a s s i s tance woul d  be avai lable from the fire s tati on at 
Hackberry . 

Economy 

The local economy o f  Hackberry is based on fi shing and fish 
pro c e s s ing , produc ing gas and o i l , and r a i s ing cattle . C ameron 
is a main port for fishing in the Gul f o f  Mexico , ranked second 
among the nation ' s  ports in terms of the volume of commerc i a l  
fish l andings i n  1 9 7 5 . Lake Charles , the l arge s t  c ity within 
c ommuting dis tance of the wes t  Hackberry S a l t  Dome , is a 
manufacturing center with a l abor force e stimated at 2 6 , 442 
in 1 9 7 0 . 

Government 

S ince Hackberry 1S an unincorpo rated community ,  the bas i c  
pub l i c  s e rvices fo r i t s  c i ti z ens a r e  admini stered on the parish 
l evel . No muni cipal tax i s  l evied , but each district o f  the 
pari sh i s  taxed separately , as are s chool distr icts and dr ain
age districts . 

The total a s s e s s ed value o f  C ameron Parish in 1 9 7 3  was 
$ 4 0 , 648 , 6 9 0 , of which 13 percent was real e state value , 
5 3  percent personal property , and 3 4  p ercent pub l i c  c orpora
tions . The C ameron Parish Po l i ce Jury , whi ch has j ur i s di ction 
over any construction within the parish , 1 S  re spons ib l e  fo r 
p ermi ts regarding erection o r  mo di fication o f  bui ldings in 
fl ood hazard are as , as  we l l  as pipel ine c ro s s ings of pub l i c  
roads and waterways . 

3 . 3 . 2  Alternative s ite - Bl ack Bayou 

3 . 3 . 2 . 1  Land Feature s 

Black Bayou S a l t  Dome i s  located in the northwes t  corner o f  
C ameron Parish , Loui s i ana . There i s  no topographic expre s s ion 
o f  the s a l t  s tock and the entire dome s ite i s  covered by marsh 
and a network of b ayous and b arge c anal s .  Thes e  c anals are 
arranged in radial and concentr i c  patterns and are connected 
to the l CW by Black Bayou and the Black Bayou Cuto ff C anal . 

Bl ack B ayou Dome is a sha l l ow p i ercement structure with s te ep , 
nearly vertical s i des , c ircular hor i z ontal c r o s s  s ection , 
and rel atively fl at top . The average depth to s alt i s  1 , 7 5 0  
feet below s e a  l evel ( s ee F i gure s 3 . 3 - 6  and 3 . 3 - 7 ) . 

S e quenc e s  o f  poo rly c ons o l idated to unconso l i dated marine , 
de l taic and fluvial c l ays , shales , and s ands and overlying 
P l i ocene s trata is extens ive and comp lex ( s ee F i gure B . 3 - 18 , 
App endi x B ) . 

3 . 3 - 1 6  



w 
w 

I 
I-' 
-.J 

I TIJ i , 2 1 7 '  

_ _ _ _ _ -
.
' 

--...:.. . . ' . ] , 46 3 '  

- �� .-�----;-- . �  rl ,-,- . .
. .. . 1 

T D  

lU ] , 8 .l'� ' 
. . .  10 1 , 72 ] '  

-J , ·".n l '  

· t" O, I ( I '  

.- ---

- s  , (l n0 ' 

,/ :  --:./ : - G . " ' " - ...- -- / :: : � ' 
I I // 

- 7 .  , �, / , ' "  / s;, . 

I 

1 I00n zOin AL ; Vffm CAL 

-.�-- -.-- -"!. 

f '1' " ,� 
" " , ' , 

-----
- - - - - - - - -

- - - - - - -1� - -

- - - - - --.. - -

f l.' ') , �{J j '  

-----

--
- - _ . _ - - -

F i gure 3 . 3 - 6  Geo logic C r o s s - S e c t ion o f  Black Bayou Dome ( North- South ) . 



w 
w 

I 
I-' 
ro 

' .. :[ '; 1 

B 
," L: G ' l  en . <; I i [ l . l  O I L  Cil. 

I (! ,' ; ' , if? 1 WI' : K H1S If')(i 
- ] ;' ':. - 1 i'.� 1- 1 2 S - 1 ?W 

S I I f Ll  01 L e o .  
I) . B .  �'!Ji H �  I W ")  4 1 9 7  

H:- l ?S - I ?',� 
G - r - s If ] 

J - r  - s  

: :':::::�::::::'-'-L'---'-,'--_______ -_ " ' _ 

I/? 
SHL LL  O IL  ( 0.  S I IU  I a l l  CO .  .l . n . HA1K I NS # 1 7� \\,\I ,� f ll� ,i l l S  

8- 1 2S - 1 ?W H·· L)�·- l ?W 
::' I l'):D1 r 'J [ )  r,,�,:,; 

H . f  . U'/'. h I  
'J - J " " L ,/ 

fr<:�.� .Y{�!�_r . . . . .  

i ," 

B J  

S :_ I� l.f ',.' ! ! 

I 

I I 
I 

! , ql)I) ' ' ' ' '  " _ 
_ _ , Slightly So l ine " IU' 1 7---TD C/(il0'--< r--c- ,r[ '1' - --c��-����- - - c - - �  - _ . ::::Mb'dcrat6[y-Solirt"," ,' - - 1 . 000 ' 

: i . ' ]. ___ .... "" 7 .:� __ �'; � _.C" � �  l lJ I , l 1 7 '  " ' ' '" o<�,,� -. Very S o,! ,ne 
- --- 1 

" 'v, 

� 

:(.1:,.;.. .- --- I< · · , · · : : : : : : ':":"��-,'>�_ ' TO 1 4G3..,.-7<c:���:�:� � :: : : :? � \ -:- -
1,1 

� 

J
' C '  ' c ' " · . · . 'c " , ' , · , . , · , ' c 'l:Tn, i77 ? 1 ' : :: - ; :Y:;� : :>; .:': :\> ' : . ,H}'<, t 

_ ; if ,
'
" II r l'--l.'--' . . , , ' .. . . .  ' . ' , ' , ' , '  . . . : : : , : -: :J t .... -4 +� " ! ' !  " , ' , " , ' , " , ' , ' , ' , ' , ' , ' , ' , ' , ' , ' . ' , ' , ' , ' " , , , ' , L, ' , ' ,  

·:';i.i" .'i" " " ·  . " . .  - -

��,�!�:>� ; ; � ' ; '  " " , ; 

-- -- -- ' I : ,  ........ ,.....,. - -.  

: � J , 
1 /  " 

z . 0 0 0 '  

- 3 , C C :) '  

_ f  , 'n,, ' I' :: I',', (',oj 
>!' - - - � .... - - .  

-' = ,,-: -i f -4- ooc ' I 

_ r' , 'j 

� 1 

.'. 
, , ' , I ' , 

- t� . 

.:' j 
, . 

, ' ! 

( , ( l  \ 

1 I I I �. ;� - �  'r-- - 5 , 000 ' 
r " {  I I 

' 1.1' T il G , ] 4Y 'I : : '  , > 
, ---
, 

.- .... 1 f '  ") , -�....;:-""� - - , . : . '  

. J ;  . • •
. 

.

. . . . . . . . . . . . .. < » > 
T ,) 

7 ,  .. \) t' " ,
" . . 

SCALE IN FEU 

, .. , ' " .� iIO:: J 70NTAl • VERTI CM, 
- "  " 0 1000 l000 .11100 4000 SOOO ; : : : : : > : : ;  

, , .  » • rl .  d/ri§iJS&l.t C-:.:a,wi " - : : < : �: 

)" ( 
- " ,  : I 

" 
(" , 
't' � -.:,. _  I I \ \ .\ 

' I  ' j  

; \  

> ,  . 
r _ . ) " �  - _ _ ' .:....t. _ _  

-6 1 000' 
I 

-7 . 000 ' ' 1" ' , 

\ ]' " �: I I .: i IIi ,.,. � ' �  � I 

TIl 7 , P.70 ' ' ,. 1 - B . OOO' 
, I ., I L  

T O  h) , �?Fj '  

F i gure 3 . 3 - 7  Geologic Cro s s -Section o f  B lack Bayou Dome ( Hc s '(:- 'c, -:: t )  

I 
I I 



The sha l l owe s t  known s a l t  occurs at 1 , 0 3 5  feet , whi l e  the 
deepest known s alt top i s  at 8 , 5 5 3  feet on the northwe s t  
periphery o f  the dome . Approximate ly 7 2 3  acres a r e  enc l o s e d  
w i  thin the 2 , 0 0 0  foot depth t o  s a l t  contour and about 8 1 3  
a c r e s  are in the area enc losed by the 3 , 0 0 0  foot depth contour . 
The east-wes t  axi s  o f  the dome above the 2 , 0 0 0  foot depth 
contour is s l i ghtly over 6 , 0 0 0  teet l ong , whi le the north
s outh ax i s  is j u st over 5 , 6 0 0  fee t .  

C ap r o c k  a t  Bl ack Bayou i s  composed o f  a n  average ( from top 
to bottom ) of 7 6 . 3  feet of calc ite , 6 6  feet of gyp sum , and 
8 0 0  feet of anhydr i te . C ap rock depth range s from 8 8 1  feet 
to a max imum of 1 , 3 6 9  feet . Dr i l l  ho l e s  indic ate that c ap 
rock does not cover the entire dome , but extends outward to 
c over only the area underl ain by the 2 , 0 0 0  foot s alt contour 
( see Figure B . 3 -2 1 , Appendix B ) . 

The s o i l s  at Bl ack Bayou bel ong to the Harri s - S alt Water Marsh 
As s o c i ation ( s ee Figure B . 3 -2 0 , Appendix B ) . Thi s  associ ation 
is de scribed in s ection B . 3 . 2 . 1 . 4 ,  Appendix B .  

o i l  and gas production has o ccurred a l l  around the dome , 
especially on the southeast and northwes t  flanks . None i s  
known to have been produced over the top o f  the dome in the 
area prop o s ed for the s to rage faci l i ty .  No record o f  s u l fur 
mi ning was found , and no known s al t  mining has occurred . 
There fo re , there are no exi s ting caverns suitab l e  for s torage 
of crude o i l . 

3 . 3 . 2 . 2 .  Water Environment 

The Bl ack Bayou s a l t  dome is l ocated in Hydro logic uni t 9 o f  
s outhwe stern Loui s i ana within the e s tuar ine p art o f  the S abine 
B a s i n  ( see Figure B . 3 - 7 , Appendix B ) .  The dome l ies primarily 
bene ath marshl and interlaced with a network o f  natural channe l s  
and man-made cana l s . The surface water sys tem i s  underl ain 
by c l ays whi ch are nearly impervious to water p a s s age . As 
at We st Hackb erry , the annual rainfall is he avy , but the area 
generally expe ri ences a mo i sture shortage for vegetation during 
the growing s e ason ( from February through November ) .  

The general arrangement o f  the s ur face wate r bodies in the 
v i c i ni ty o f  Bl ack B ayou i s  dep icted in Figure 3 . 3 - 8 , and perti 
nent me asurements fo r thes e  wate r bodies are given in Table 
B . 3 - 1 2 , Appendix B .  

Bl ack Bayou ( approximate ly 1 9  mi les l ong with a mean width 
o f  1 7 0  feet and a depth o f  3 feet ) would be the primary s ource 
o f  leaching/di sp l acement water at the Bl ack Bayou s ite . S tate 
water qua l i ty standards for B l ack Bayou are p rovided in 
Appendix D .  As indic ated by these standards the bayou is to 
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be used for secondary contact recreation and for the p rop aga
tion of fi sh and wildl i fe . The b ayou i s  c l as s i fied as tidal 
by thes e  s tandards . 

I n  o rder to re ach a depth o f  3 0  feet , the brine di ffu s er s i te 
would be l o c ated at least 5 m i l es o ffsho re . The bottom com
p o s ition and s a l inity are s imi l ar to tho s e  p reviously discus s ed 
for the Wes t  Hackberry s ite . surface currents in the area 
are var i ab l e , being s trongly a ffected by winds , tides , and 
other c ondi tions . Mean sur face currents 15 mi l e s  southeast 
of the dispo s a l  area tend to set to the wes t  with a dri ft o f  
1 knot . The diurnal tidal range i s  approximate ly 2 feet . 
The mo s t  l i kely wind i s  from the s outheast at 1 1 . 6  knots . 
S e e  Figures B . 3 - 1 1  and B . 3 - 1 2  in Appendix B for the pertinent 
wind and current ro s e s , respectively . 

The base o f  fresh ground water in the B l ack Bayou dome area 
is - 5 0 0  feet msl ( me an sea level ) .  S l i ghtly s a l ine water 
occurs in the app roximate dep th inte rval o f  - 5 0 0  to - 9 0 0  msl . 
The stronges t  influence on local ground water movement i s  
the reg ional e ffect o f  ground water pump ing at Lake Charl es , 
Loui s i ana ; ground water movement i s  currently about 2 0 0  feet 
per year at B l ack B ayou . Due to the marsh conditions and 
l imited fresh ground water supp l ie s , no ground water u s e  1 S  
developed within 5 mi les north , we s t ,  o r  s outh o f  the s ite . 

3 . 3 . 2 . 3  Air Quality 

Based on extrap o l ations from regional a i r  qua l i ty data , the 
leve l s  o f  non-methane hydroc arbons and photochemic al oxi dants 
are p redicted to be high and are expected to continue to exceed 
standards during the next 1 0  years due to the increased mar i ne 
terminal operation . All other p o l l utants with the p o s s ib l e  
exception o f  sul fur oxides a r e  expected t o  be in comp l i ance 
with the app l i c able s tandards . 

3 . 3 . 2 . 4 Background Amb i ent S ound Leve l s  

Background no i s e  leve l s  i n  and around the alternative S PR 
s i te at B l ack Bayou S alt Dome exp ans ion are typ i cal o f  tho s e  
des cribed for the S PR region in s ection 3 . 2 . 4 .  

3 . 3 . 2 . 5  Spec i e s  and Eco sys tems 

Environmental setting o f  the D i spl acement/Leaching 
Water Sys tem 

The water supply system wou l d  result in extens ive alteration 
to the eastern s ide o f  B l ack B ayou . The po int where the intake 
s tructure and s ump wou l d  be p l aced is immediately to the north 
o f  an e as t-we st trending marsh channe l . The water l ine would 
p a s s  for only a short di s tance e ast in fresh to intermedi ate 
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marsh to the 40 , 0 0 0  bbl surge tank . From the surge tank a 
l ine would p a s s  south acro s s  the marsh channel and in marsh 
to the central p l ant . Organi sms p resent along the water supply 
system c omponents inc l ude fresh and intermedi ate marsh b i o ta . 
The marsh and water channe l s  near the water l ines p robab l y  
c ontain s a l t- to l erant freshwater fi s h ,  insect l arvae , 
o l i gochaetes , mo l lusks , crustaceans , b i rds , mammal s ,  repti l es , 
phytopl ankton , zoopl ankton , epiphyti c and per iphytic al gae , 
and perhaps benthic a l gae . There are b i rds and small mamma l s  
in the s tand o f  oak woods , c a l l e d  Go at I s l and or B i r d  I s l and,  
no rth o f  the surge tank . 

Environmental setting o f  the Brine D i sp o s al Sys tem 

The brine l ines wou l d  p a s s  from the we l lheads along the s ame 
p aths as the o i l  and water supp ly pipel ines and wou l d  p a s s  
through marsh and water channe l s  in the marsh near the raw 
water s urge tanks and the central p l ant . From the central 
p l ant area the brine l ine wou l d  pass to the southwes t  along 
a water-course and then p a s s  more to the south acro s s  exp ans es 
of water c onnected to Bl ack Bayou , roads , marsh , and the Bayou 
i ts e l f  b e fore inters ecting with Trans c onti nental Gas Pipel ine 
Comp any I s r i ght-o f-way l e ading s outh through the S ab i ne 
National wi l dl i fe Re fuge , acro s s  the beach and into the Gul f  
o f  Mexico . From the beach the p ipe line wou l d  b e  bur ied in 
the ocean floor . The types o f  marsh p l ants and animal s p re s ent 
along the route from the central p l ant are di s cus sed in 
sections B . 2 . S . 2 . 1 ,  B . 2 . S . 2 . S ,  B . 2 . S . 4 ,  and B . 2 . S . S  in App en
dix B .  Aquati c and mar ine organi sms are a l s o  discus s e d  in 
the s e  s ections . S e e  Appendix Q for a deta i l ed di s cus s i on o f  
the Gul f o f fshore and beach environments . 

Envi ronmental setting o f  the s i te 

The central p l ant l o c ation at the southeast corner o f  the 
s to rage s i te would b e  near the ro ads and main o ffice o f  the 
Shell o i l  C ompany main p l ant . The general area where the 
s torage c averns and as s o c i ated fac i l i ties wou l d  be loc ated 
is in the midst of a vast maz e of canal s running through marsh
l and . A peripheral road nearby enc irc l e s  the prop o s ed s to rage 
area and woul d  have numerous connections to wel l  p ads and 
s ome to spur ro ads . 

Envi ronmental setting o f  the o i l  Distribution Sys tem 

The o i l  supply and di s tribution l ine wou l d  be buried ln the 
B l ack B ayou Cuto ff , a c anal which p a s s e s  nearby due no rth 
from the s i te through the s urrounding c ana l s  and wetl ands to 
the l CW where i t  wou l d  j o in the ESR o i l  di s tribution l ine 
from Wes t  Hackberry . The banks o f  the B l ack Bayou Cuto ff 
ar e l ined with trees over much of thi s  route . Further away 
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from the Cuto ff banks , marsh and open water general ly predom i 
nate . The p ipel ine route along the l CW runs mainly acro s s  
marsh , cul tivated and c leared l ands , and spoil banks . 

3 . 3 . 2 . 6  Natural and S cenic Resourc e s  

Bl ack Bayou i s  a rel atively hi gh quality marsh habi tat with 
a l a rge comp lex o f  open water c anal s and protected inl ets 
into the marsh gras s . Thi s  type of habitat attracts many 
water fowl . The p ropo sed brine l ine from Bl ack Bayou woul d  
p a s s  through a n  I I -mi l e  p o rtion o f  the S abine National wi l dl i fe 
Re fuge , fo llowing an existing Transcontinental Gas Pipel ine 
C ompany right-o f-way for mos t  of the di s tance . Thi s p ipel ine 
c o rridor i s  adj acent to the we s tern edge o f  the large fresh 
water impoundment in the central p ortion of the re fuge . 

3 . 3 . 2 . 7  Archaeol ogic al , Hi s torical and Cultural Re s ources 

There are three recorded archaeological s i te s , all s he l l  
middens , in c l o s e  proximity t o  the p roposed Black Bayou o i l  
and brine p ipel ine s . One i s  a sma l l  she l l  midden comp lex 
w i  thin 5 0 0  feet o f  the brine pipel ine route in the vicinity 
o f  Hami l ton Lake . Another i s  wi thin 2 0 0 0  feet o f  the o i l  
p ;ip e l ine route adj acent t o  the S abine River in Lou i s i ana . 
The thi rd she l l  midden i s  within 2 0 0  feet o f  the ESR o i l  pipe
l ine . 

No s ites l i s te d  in the "National Regi s ter o f  Hi storic P l ac e s " 
( National P ark S e rvice ,  1 9 7 7 ) were found to be in the vicinity 
o f  the Bl ack Bayou dome o r  p ropo s e d  o i l  and brine pipeline s . 

3 . 3 . 2 . 8 S o c i oeconom i c  Characteristics 

H i s to ry and Cultural Patterns 

The first s ettl ers in C ameron Parish l ived along the b ayous 
near the Gul f  Coast and the shores o f  C al cas ieu Lake and raised 
cotton and c attle , leaving the vast i nterior wetl ands to the 
hunters and trappers . The d i sc overy o f  o i l  in 1 9 2 9  resulted 
i n  an economic oil boom , and people of thi s are a c ontinue to 
make a l iving in the oil and gas fi elds and by rai s ing c attle . 
Hunting , trapp ing , and fi shing are the maj o r  forms o f  
recre ation . 

P opulation 

The proposed B l ack Bayou s i te is l oc ated 1n a rural section 
o f  C ameron Par i s h ,  i n  a marshl and that has been exp lored exten
s ively for o i l  and gas . The road to the s ite travel s  along 
Gum Cove Ridge through a small settl ement known as C ameron 
Farms . The prop o s e d  brine pipel ine woul d  fo l l ow a gas pipel ine 
r i ght-o f-way al ong the Burton-sutton C anal s outh and would 
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cro s s  Highway 8 2  near an unincorporated community called 
J ohnsons Bayou ( popul ation 7 0 0  in 1 9 7 0 ) ( s ee Figure 3 . 3 - 9 ) .  

L and Use Patterns 

The land in the immedi ate vicinity of the B l ack Bayou s i te 
has been de s i gnated as an area for mineral extraction ( Imperial 
C alcasieu Regional P l anning and Deve lopment Commi s s io n ,  1 9 74 ) .  
The l and s urrounding the s ite on its northern , we s te rn , and 
s outhern boundar ies i s  marshl and , unsuitab le for development . 
The eas te rn s i de o f  the s i te i s  connected to Gum C ove Ridge , 
a natural topographic r i s e  which i s  used for farming and 
grazing cattl e . Gum Cove Ridge i s  l i sted as one of several 
potential state p ark s ites in s outhweste rn Loui s iana by the 
s tate Parks and Recreation Comm i s s i o n  ( 19 7 4  p ub l ication ) .  

Along the coast in the Johnson Bayou area where the b rine 
p ip e l ine would enter the Gul f  waters i s  a small re s o rt com
munity , Ocean View Beach . Just east of thi s area is Constance 
Beach, and further east i s  Peveto Be ach . There are now a 
number o f  lodge s in thi s area , and the se beaches will be 
i ncreas ingly used as recreational are as as the popul ation of 
the region grows . Traffic counts along Highway 8 2  near Johnson 
B ayou register an average of 7 0 0  to 8 0 0  vehicles per day . 

Transportation 

S ince there are no towns of appreciab l e  s i z e  within a distance 
o f  1 0  mi les from the s i te , workers for the p ro j ect wou l d  com
mute to the Bl ack Bayou s i te ,  probably from Lake Charles , 
Sulphur , and Orange . The s e  cities wou l d  p rovide scho o l s  and 
medical faci l i ti e s  for the workers ' fami lies . Fire fighting 
e qu ipment and s ecurity guards wou l d  have to be provided at 
the s ite . Workers travel ing to the s ite would turn o ff I nter
s tate 10  at Vinton and travel s outh on Route 108 and an unnamed 
road ( which i s  not s tate maintained ) .  There is a ferry , Gum 
C ove Ferry , at the p oint where thi s road cro s s es the I ntra
coastal Waterway , which takes an average of 140 vehicles daily 
( Lo u i s i ana Department o f  Highways , 1 9 7 1 ) .  

The acc e s s  road i s  built o n  land fi l l  and material dredged 
from the c onstruction of the Bancro ft C anal , and the s i te 
its e l f  i s  surrounded by wetl ands which are reached by canal s  
rather than ro ads . The Bl ack Bayou Cuto ff C anal h a s  b een 
dredged from the l CW to the s ite and connects with the network 
o f  channel s  that surro und the s alt dome . Airp orts are at 
L ake Charles and Port Arthur . The S outhern Pacific Rai lway 
p a s s e s  through Vinton , twenty miles north o f  the s ite . 
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Economy 

The maj or urban area near Black Bayou 1 S  Orange , Texas , whi ch 
had a median family income o f  $ 8 , 83 9  in 1 9 6 9 . The economy 
o f  Orange is heavily dependent on the petrochemical industry 
and o ther industries requiring the use o f  o i l  and gas products . 
The town o f  vinton , Loui s i ana , ( median family inc ome $ 7 , 4 0 2  
i n  1 9 6 9 ) ,  l oc ated north o f  the s i te , i s  p arti ally dependent 
on o i l  and gas producti on and a l s o  s e rves as a c ommercial 
c enter for the rice farming region of wes te rn Calcas ieu Parish . 

Government 

The C ameron Parish P o l i cy Jury would have j ur i s di ction over 
c ons truction and operation o f  Black Bayou fac i l i ties . Ne ither 
C ameron Farms nor Johnsons Bayou is an incorporated community 
and , o f  the two , only Johnsons Bayou has a separate specialized 
taxation a s s e s sment di s trict for pub l i c  s e rvice s , the Johnsons 
Bayou Recreational Di s trict . 

3 . 3 . 3 Alternative s i te - Vinton 

3 . 3 . 3 . 1  Land Feature s 

Vinton S alt Dome i s  loc ated in s outhwe s tern Calcas ieu Pari s h ,  
Loui s i ana . I t  i s  a central ly s unken type dome ; the s ink con
tains a fre s hwater l ake , 3 feet deep , known as Ged Lake , which 
i s  about 3 0  feet above sea leve l and 15 feet above the sur
rounding plain . 

The dome i s  3 . 5 mi les s outhwe s t  o f  the town o f  vinton , 1 mi le 
we s t  of the vinton drainage c anal , and 5 . 7  mi l e s  north of 
the I CW .  

Vinton i s  a shallow- lying p i ercement s al t  dome ( s ee Figure 
3 . 3 - 1 0  and 3 . 3 - 1 1 ) . It i s  nearly c ircular in c ro s s  s ec tion 
wi th steep , nearly verti cal s ides . The shallowes t  reported 
depth to s alt is 7 0 0  feet . Areas within the 1 0 0 0 , 2 0 0 0 , and 
3 0 0 0  foot s alt dep th c ontours are approximately 1 5 5 , 2 6 5 , 
and 3 5 5  acre s , respectively . Both axes o f  the dome at the 
1 0 0 0  foot depth c ontour are about 2 5 0 0  feet l ong . The maj o r  
axi s  at the 2 0 0 0  foo t  level i s  4 2 0 0  feet l ong and the minor 
axi s  i s  3 3 6 0  feet ;  at the 3 0 0 0  foot c ontour , the maj o r  axi s  
i s  4 8 0 0  feet l ong and the mino r axi s  length i s  3 80 0  fee t .  

The general character o f  faulting a t  vinton c an be assumed 
to be s imilar to that for o ther piercement dome s . C ap rock 
at vinton i s  composed of an average ( from top to bottom ) o f  
1 0 4  feet o f  c alcite , 2 3 2  feet o f  gyp s um ,  and a s  much a s  8 3  
feet o f  anhydrite , for a n  average thickne s s  o f  4 1 9  feet . 
Average depth to the top o f  the c ap rock i s  5 2 8  fee t ;  the 
extent o f  its coverage has not been determined . 
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The s o i l s  at the vinton s ite bel ong to the Morey-Beaumont 
A s s o c i ation . The o i l  di s tribution p ipe l ine route and the 
b ri ne inj ection s i te enc ounter Morey-Be aumont and Harri s 
Fresh Water Marsh Associ ations . The s e  a s s o c i ations are 
described in S ection B .  3 . 3 . 1 . 4 of Appendix B ;  see Figure 
B . 3 - 2 8 , Appendix B ,  for a s o i l  distribution map o f  s outhwes tern 
C a l c a s i eu Pari s h . s tratigraphy is shown in Figure 3 . 3 - 1 2 . 

s ince 1 9 1 0  minor o i l  production has o ccurred a l l  around vinton 
dome , with the greate s t  dens i ty o f  dri l l ing on the north and 
e a s t  s ides . oil and gas is currently being produced from 
five z one s , but no known production is l oc ated over the top 
o f  the dome . Sul fur i s  also not known to occur in the immedi ate 
v i c inity o f  the dome . s a l t  has not been mined at vinton dome ; 
s o  there are no exi s ting c averns suitab l e  for c rude o i l  s to r 
age . Sul fu r  i s  not know to occur a t  thi s dome . 

3 . 3 . 3 . 2 Water Environment 

The vinton s al t  dome is l oc ated in s outhwe stern Lou i s i ana 
between the Calcas ieu and S abine River bas ins . The sur face 
wate r  sys tem , depi cted in Figure 3 . 3 - 1 3 , cons i sts p rimarily 
of Ged Lake , located directly over the dome and surrounded 
by a network o f  canal s ,  gul leys , and flume s . Mos t  o f  thi s 
network neare s t  the dome drains to the s outh and east into 
the vinton C anal . All availab l e  data c oncerning the physical 
dimens i ons of wate r  bodies in the area are s ummari zed i n  Tab l e  
B . 3 - 14 , Appendix B .  

s tate water quality s tandards for the vinton C anal are p rovide d  
i n  Appendix D .  A s  indicated b y  thes e  s tandards , the bayou 
i s  to be used for secondary contact recreation and for the 
p rop agation o f  fi s h  and wi l dl i fe . The c anal , c l as s i fied as 
tidal by s tate s tandards , c ontains fresh water , although s ome 
s al twater intrus i on does occur . 

The s urface water system in the region i s  underlain by c l ays 
which are nearly imp e rvious to water p a s s age . As is the case 
at We s t  Hackb erry and B l ack Bayou , the annual rainfall appears 
p lenti fu l , but the are a generally experienc e s  a moi s ture sho rt
age for vegetation during the growing se ason . 

The geohydrologic description o f  Vinton s alt dome i s  s imilar 
to that of Black Bayou dome , l oc ated 8 mi l e s  to the s outh 
( s e e  Figure B . 3 -3 0 , Appendix B ,  and additional data in Appen
dix D ) . Analys i s  of avai l ab l e  data indicate s that the base 
o f  fre shwater at the Vinton dome is between - 9 0 0  and - 6 0 0  ms l ,  
generally c o inc ident with the base o f  the Chicot aqui fer . 
I n  the vic inity o f  the dome , the Chicot behave s as a confined 
aqu i fe r ,  s ep arated from the s ur face by ne arly 2 0 0  feet o f  
c l ay o r  shale . Vinton dome i s  s l i ghtly closer to the center 
o f  pump ing at Lake Charl e s  than Black Bayou dome . Thus , the 
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SANDS AND 
SANDY SHALES O l i g ocene Formation 

Jackson Shale 

APPROXIMATE 
TH ICKN ESS 
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400- 3000 
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s ame o r  s l i ghtly greater e ffects o f  the l ocal dec l ine in water 
leve l s  and movement o f  ground water are p re sent . 

Locations o f  the s everal wel l s  i n  the Vinton area are indicated 
in Figu re B . 3 -3 1 ,  App endix B ,  and the i r  use , depth , and water 
quality records as of 1 9 6 0  are giv�n in Tab le B . 3 - 1 5 , App endix B .  
Deep aqu i fers are discussed in s ection B . 3 . 3 . 2 . 2 ,  Appendix B .  

Brine inj ection into Miocene s ands i s  p rop os e d  in an area 
s ou th of the Vinton dome . Fourteen we l l s  exist wi thin an 
area extending 10 mi les east > .  and wes t  and tangent to the 
southern fl ank o f  the dome . The l ateral continuity o f  s ands 
i n  thi s  are a may be l imited by faulting ( see F igure B .  3 - 3 4 ,  
Appendix B ) . S tudy o f  3 well l ogs revealed that 1 1  s ands , 
e ach 5 0  feet thick ; 7 s ands , each 1 0 0  feet thick ; and 3 s ands , 
e ach 1 5 0  feet thick were pre s ent at each wel l . 

3 . 3 . 3 . 3 Air Quality 

Based on extrapolations from regio nal a i r  qual i ty data , the 
levels o f  non-methane hydrocarbons and photo chemical oxidants 
are predicted to be high and are expected to continue to exceed 
s tandards during the next 10 ye ars due to the i ncreased marine 
terminal operation . All o ther pol lutants , with the p o s s ible 
exception of s u l fur oxide s , are expected to be in c omp l i ance 
with the app l icable s tandards . 

3 . 3 . 3 . 4 Background Ambi ent S ound Leve l s  

B ackground noi s e  levels in and around the al ternati ve SPR 
s i  te at Vinton s al t  dome exp ansion are typ ical o f  a rural 
area in the SPR region . 

3 . 3 . 3 . 5  Species and Ecosystems 

Environmental S etting o f  the Di spl acement/Leaching 
Water Sys tem 

Displ acement/leaching water wou l d  be drawn from the Vinton 
drainage c anal about 5 0 0 0  feet east of the dome . Initially 
the p ipel i ne would p roceed from the central p l ant area south 
acr o s s  the dome , through pasture land . I t  would then turn 
east and then s outheast,  cro s s ing di s turbed l and with s econd
growth gras ses and open forests be fore inters ecting with the 
Vinton drainage canal . The pipel ine wou l d  p arallel a l ight
duty road for the last mile o f  the route . 

Environmental S etting of the Brine Dispos a l  Sys tem 

The current des ign speci fies b rine disp o s al into s ub s urface 
s al ine aqu i fers . The brine p ipel ine to the dispo s al we l l s  
would follow the displ acement/leaching water sys tem corr i dor 
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s o uth for . 5  miles and then east for . 7 5 m i l e s  through pasture
l and and di s turbed gras s l and . The route wou l d  then turn s outh 
across dryl and p a s s ing thro ugh disturbed gras s l and and s c at- . 
tered trees . The pipel ine at thi s p o int wou l d  j o in the we l l  
head area which would cons i s t  o f  1 0  wel l s  i n  a l inear array 
with 1 0 0 0  foot interval s .  The we l l  head area would l ie within 
a c omp l ex of fre sh water marsh and gras s l and with 6 o f  the 
1 0  wel l s  lying within the marsh . 

Environmental Setting o f  the s ite 

The p l ant area woul d  require approximate ly 6 0  acres o f  l and , 
wi th an adj acent e quipment yard o f  roughly the s ame s ize . 
The p l ant and e quipment yard wou l d  b e  p l aced on pas turel and 
wes t  o f  Ged Lake and east o f  bui ldings which are already on 
the dome . The exis ting bui ldings cons i s t  o f  a l arge s ummer 
hous e ,  horse s tables , barn and 4 - 6  smal ler hous e s . Trees on 
the dome are found only in the immedi ate vicinity o f  the 
buildings and i t  i s  anticipated that no clear ing o f  l and would 
b e  nec e s s ary for s i te ins tal l ation . From the buil dings , the 
p as turel and i s  relatively flat with a gentle s lope in the 
direction o f  the l ake . 

Environmental Setting o f  the o i l  D i s tribution Sys tem 

C rude o i l  would be transpo rted by a 3 1 -mile p ip e l ine sys tem 
between Vinton and S un Terminal . The p ropo s e d  p ip e l ine corrido r  
would p ro ceed wes t  c ro s s ing pasturel and and second-growth 
gras s l and . Marshl and i s  encountered as the corrido r  turns 
s outh , with inc reas ingly s al ine waters being found the further 
s outh the route extends . After the pipel i ne re aches the I CW ,  
i t  c ro s s e s  the waterway and j o ins the ESR distribution pipe
l ine between Wes t  Hackb erry and S un Terminal . 

3 . 3 . 3 . 6  Natural and S cenic Resources 

The s ur face l and around vinton dome i s  currently being used 
as a c attle and horse ranch . Althou gh i t  i s  on p rivate l and 
and c l o sed to the p ub l i c , it i s  a very s cenic ranch with 
s everal l arge hous e s , s tables , and barns . Adj acent to the 
hou s e s  i s  Ged Lake , a fre shwater impoundment on the high ground 
o f  the dome . I t  i s  one o f  the few freshwater l akes in the 
area whi ch i s  not p artially s urrounded by marshland . 

3 . 3 . 3 . 7  Archaeo l ogical , Hi s torical and Cultural Resources 

A recentl y  comp l eted cultural resources survey of vinton dome 
indicates the presence o f  s everal she l l  mi dden s ite s in the 
Ged Lake area ( Thomas , et al . ,  1 9 7 7 ) .  The extent and s igni fi
c ance of the s e  areas has yet to be determined . However ,  a 
detai led survey woul d  be perfo rmed i f  the s i te i s  selected . 
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3 . 3 . 3 . 8  S o c ioeconom i c  Characteristics 

History and Cultural P atterns 

The are a  around the vinton dome s i te was p art o f  the di sputed 
border terri tory between spani sh and French l and c l aims , an 
area occup ie d  by outl aws , p i rate s , and smugglers . The fi rst 
trading post in Wes t  C a l c a s i eu was estab l i shed at Nib l ett ' s  
Bluff , ne ar the present town o f  vinton . vinton was estab 
l i shed i n  1 8 8 0  al ong a maj o r  trade route from the Mi s s i s s ipp i 
River to Texas and has s trong ti es to the We s tern infl uences 
of Texas as  we l l  as to the Acadian French culture of s outh 
central Loui s i ana . 

P opu l ati on 

The vinton S alt Dome is in Calcasieu P ari sh about 1 . 5  miles 
s outh of the town of vinton ( popul ation 3 , 4 54 in 1 9 7 0 ) .  
Res i dential growth has spread westward from vinton toward 
the small vi l l age of Toomey and toward Nib l ett ' s  Bluff ( s ee 
Figure 3 . 3 - 14 ) . vinton i s  best known as the home of Delta 
Downs , a hors e  race track which seats 1 , 2 0 0  p e op l e . Popula
tions proj ections for vinton indicate a growth rate of 24 
percent in the current decade and 1 9  perc ent in the next , 
s l i ghtly higher than the growth rate proj ected for Calcas ieu 
P arish as a whole . 

Land Use P atterns 

C a l c a s i eu P ar i sh is one of the five p arishes that comp o s e  
the I mperi al C a l c a s i e u  P l anning Region . The current di s tribu
tion of land in the parish ( 6 8 5 , 3 2 7  acre s ) is as  fol l ows : 

Agricultural l ands 
Fore sts 
Undeve l oped wetl ands 
Res ident.i al , comme rc i al 

and indus trial areas 
Pub l i c/s emi -pub l i c  and 

recreational l ands * 
Water bodies 

49 . 1 6% 
2 6 . 7 5% 
1 3 . 5 6% 

7 . 47% 

2 . 2 3% 
0 . 83% 

* I nc ludes the Lake Charles Munic ipal Airport , Chennault Air 
Force Bas e , S am Houston S tate P ark , and the S abine I s l and 
wi l dl i fe Management Are a . 
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Future res i denti al devel opment for the town o f  vinton i s  
p ro j ected t o  o c cur wes tward o f  the pres ent town , along I nter
s tate 9 0 . S ome indu s trial growth is expected to o ccur south 
o f  vinton , on S tate Hi ghway 1 0 8  ( Imperial Calcas ieu P l anning 
and Development Commi s s i on , 1 9 74 ) . 

Transportati on 

Workers traveling to the vinton s al t  dome wou l d  arrive at 
Vinton vi a I nters tate 10 from Sulphur and Lake Charle s ,  whi ch 
are 1 3  and 2 2  mi l e s  e a s t ,  respective l y ,  and from Orange whi ch 
i s  1 1  mi l e s  wes t .  Workers wou l d  then travel over a gravel 
road ( not s tate mainta ined ) to the storage s i te at an average 
o f  60 vehi cles per day . 

The dome l i e s  within 6 mi l e s  north o f  the I CW ,  and 1 . 5  mi les 
west o f  the Vinton Drainage Canal . Ves s e l s  in the I CW c an 
re ach vinton port fac i l ities vi a the c anal , whi ch handles an 
e s timated s i x  s e l f-prop e l l ed ves s e l s  p e r  year with a draft 
o f  up to 9 feet ( Corps o f  Engineers , 1 9 7 5 ) .  

Airp orts are at Lake Charles and Port Arthur . The S outhern 
Pac i fi c  Ra i l road p a s s e s  through vinton , 1 . 5  mi l e s  no rth o f  
the s i te . 

S everal o i l  and gas p ip e l ines c ro s s  the area around the dome , 
whi ch include a s ix- inch continental l ine running northeast 
to s outhwe s t , and the Transcontinental Gas Pipe Line ' s  2 0 - inch 
and 1 2 - inch l ines running north and s outh about a mi l e  wes t  
o f  the s i te . 

Hou s i ng and Pub l i c  S ervi ces 

Hous ing to accommodate p ro j ect workers would be p rovided by 
vinton and by the ma j o r  c i ti e s  nearby , the c l o s e s t  of whi ch 
is O range , Texas . Health faci l ities at vinton are l imi ted 
to a few p rivate doctors ' o ffi ces . Emergency fi re protection 
i s  ava i l ab l e  in Vinton . Workers woul d  reach Vinton vi a I nter
s tate 1 0  and would then travel over a gravel road ( whi ch i s  
not s tate-maintained ) to the p roposed s to rage s i te . Current 
u s e  of thi s road ave rages 60 vehic l e s  per day . 

E conomy 

The economy o f  wes tern C a l c a s i eu Parish i s  dependent on 
agricul ture and the production o f  o i l  and gas . The primary 
crop is rice , and the parish i s  a prime rice growing p art o f  
the s tate . C attle production i s  a l s o  an important s ource o f  
income . The l and surrounding the Vinton S a l t  Dome i s  p art 
of the Vinton o i l  and gas fiel d ,  one of over 2 5  o i l  and gas 
fi e l ds in the p ar i sh wes t  of the Calcasieu River . A sma l l  
p o rt fac i l i ty a t  vinton ships out l oc al products vi a the I CW .  
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I n  1 9 7 5  about 8 , 0 0 0  tons o f  crude p etro l eum and 6 , 0 0 0  tons 
o f  unmanufactured marine she l l s  were shipped . 

Government 

Vinton was incorporated in 1 9 1 0  and i s  governed by a mayor 
and b o ard of alde rman el ected by the popul ation at large . 
vinton ' s  local uti l i ty system has for many years been a s ource 
of revenue for the town . vinton and vinton s alt dome · are in 
Calcas i eu Pari s h , with an as s e s sed value of taxab le p roperty 
o f  $ 3 0 7 , 1 72 , 7 6 0  in 1 9 73 , with real es tate value 3 2  percent , 
pers onal property 5 1  percent , and pub l i c  s e rvice corporati ons 
1 7  percent . Taxes levied for s choo l s  are higher than tho se 
for ro ads , drainage , and gener al admini s trati on , and contribute 
more for education than most other parishes . 

Calc as ieu Pari sh has the autho rity to p a s s  z oning restri ctions 
a ffecting l ands outs i de muni cipal boundaries . The Parish 
P o l ice Jury i s sues permits for construction of buildings and 
cros s ing o f  roads and waterways . 

3 . 3 . 4 Alternative s i te - Big Hill 

3 . 3 . 4 . 1  Land Features 

The B i g  Hill s alt dome i s  l o c ated in southe astern Jefferson 
County , Texas , 2 2  miles southwes t  o f  Port Arthur and 9 miles 
north of the Gul f of Mexi co . 

The rou ghly c i rcular s ur face mound overlying the B i g  Hill 
dome i s  35  feet above s e a  level on the north s ide and 3 1  feet 
on the s outh , with a shal low s addle between the se two po ints . 
The s urrounding coastal plain dips toward the Gul f at approxi
mate ly 5 feet per mile . The average el evati on of the pl ain 
around the mound i s  1 0  feet above sea level . Le s s  than a 
m i l e  s outh o f  the dome i s  the northern boundary o f  the inter
medi ate marsh which grades into brackish and sal ine marsh 
toward the c o as t .  

B i g  Hill dome i s  a p iercement dome with a ne arly c i rcular 
hor i z ontal c ro s s  section , irregular top , and steep s ides with 
an overhang on the s outhea s t  s i de . As with most p iercement 
dome s , the sediments fl anking Big H i l l  dome have been dragged 
upward by the r i s ing s al t ,  creating characte r i s ti c  fault 
p atterns ( s ee Fi gure 3 . 3 - 1 5  for a geo logic c ro s s  section o f  
the dome ) .  Appendix B c onta ins s tructural map s  o f  the dome . 

Approximate ly 1 2 0 0  to 1 3 0 0  feet o f  c ap rock are present over 
the dome , app arently cove ring the entire s alt mas s . The o uter 
e dge o f  the c ap is a very porous limey s ands tone , with porous 
dolomitic l ime s tone , gyp sum , and anhydri te further down ( Henley , 
1 9 2 8 ) .  The es timated thi cknes s  i s  two o r  three time s that 
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usually found over Gul f Coast domes and would p robably increas e 
the di fficulties o f  dri l l i ng at B i g  Hi ll . 

Drill ing indic ates that the top o f  the s alt l i e s  between 1 6 0 0  
and 1 7 0 0  feet below s e a  level . S ur face area enclosed within 
the 2 0 0 0  foot depth to s alt contour is 5 0 7  acres , and the 
area wi thin the 3 0 0 0  foot depth contour i s  about 6 1 3  acres . 
However , the salt overhangs that exi s t  on the wes t ,  s outhwes t ,  
s outhe a s t ,  and east s i gni fi cantly decrease the area o f  the 
dome avai l able for solution mined s to rage c avern construction . 

There are three s o i l  types overlying and s urrounding B i g  Hill 
dome : Hockley , Crowley ,  and Morey . Thes e  s o i l s  are des cr ibed 
in Secti on B . 3 . 4 . 1 . 4 ,  Appendix B ,  see F i gure B . 3 -40 , Appendix B ,  
for a s o i l  di s tr ibuti on map . 

S ince 1 92 3 , o i l  has been produced on all but the east rim o f  
the B i g  Hi ll dome , with the greate s t  density o f  dri ll ing on 
the dome I s southeast flank . No known oil o r  gas production 
is l o c ated over the top of the dome in the area p roposed fo r 
the s to rage fac i l i ty .  There are two s o lution mined LPG s to rage 
c averns on the north r im of the s alt mas s ,  with c apac ities 
of 3 2 6 , 0 0 0  and 3 14 , 0 0 0  b arrel s ,. No active s al t  mining is 
rep o rte d ,  and there i s  no evi dence of s u l fur production o r  
expl oration a t  Big Hi l l . 

3 . 3 . 4 . 2  water Envi ronment 

The B i g  Hi ll S alt Dome is located in the southeas tern Texas 
c o as tal z one approximately 17 mi les wes t  of S abine Lake , on 
the s outhwes tern fringe o f  the S ab i ne -Neches River b a s i n . 
The l and in the immedi ate vic inity o f  the dome i s  dry , but 
extens ive marshl ands are encountered approximately one mi le 
s o uth o f  the s ite . Annual rainfall in the area averages 
approximately 4 7  inches , s l i ghtly less than amounts rec o rded 
for the Lou i s i ana s i tes . 

The general arrangement o f  the s ur face water system 1n the 
vic inity o f  B i g  Hill i s  shown in Figure 3 . 3 - 1 6 . S ur face drain
age i s  generally to the south and e as t .  A summary o f  locations , 
c onnecti ons , and directions o f  flow i s  pres ented in Table 
B . 3 - 1  7 ,  Appendix B ,  for all water bodies in the area , and 
the fo llowing are dis cus s ed individually in S ection B . 3 . 4 . 2 . 1 ,  
Appendix B :  Tayl o r  Bayou and i ts tributaries ; the I ntraco as tal 
waterway and Sp indletop Ditch ; sp indl etop Marsh and S a l t  B ayou 
Mar s h ;  S alt Bayo u , S tar Lake , and C l am Lake ; and the Gul f o f  
Mexic o . 

Tayl o r  Bayou i s  a tidal river whi ch rece ives infl ows from 
nine s i gni fi c ant tributaries and empties into the S abine -Neches 
C anal near its southern j unction with the I CW .  The s e gment 
o f  the I CW under cons i deration extends from the S ab i ne -Neches 
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Canal s outhwes tward al ong the Gul f  Coast toward Galves ton 
and is approximately 2 5 0  feet wide with a c ontrol l ed depth 
o f  1 2  feet . 

The Gul f o f  Mexi c o , l i e s  approximately 1 0  miles s outheast o f  
the dome . The p ropo sed b rine di spos al l oc ation is  3 . 5  miles 
o ffshore in shal l ow water 3 0 - 3 5  feet deep . The bottom com
p o s i tion in thi s  are a is s i lty c l ay ( Bureau o f  Land Management , 
1 9 7 5 ) .  As in the case o f  the Loui s i ana coastal waters , s ur face 
currents in the are a  are vari able , b eing s trongly affected 
by winds , tide s , and other conditions . Me an sur face currents 
3 0  miles to the wes t  o f  the disposal s i te tend to s e t  to the 
we s t  with a dri ft 5 0  miles to the s outheast o f  the s ite . 
The surface current a l s o  s ets to the wes t  with a s l i ghtly 
greater dri ft . Winds 45 miles s outh o f  the disp o s al area 
tend to b l ow from the s outheast at 1 1 . 6  knots . 

The Big Hill  dome penetrates an undetermined thicknes s  o f  
the Chicot aqu i fer , whi ch normally i s  a s  deep a s  - 1 2 0 0  feet ms l 
in the local area ( We s selman , 1 9 7 1 ) .  Fre s hwater occurs in 
the Chicot aqu i fer to a depth of less than - 1 0 0  feet ms l 
immedi ately above the dome and to a dep th o f  - 2 0 0  feet ms l 
l e s s  than 2 miles northwes t  o f  the dome . Saline water i s  
p robably introduced into the shal l ower s ands o f  the Chicot 
aqu i fer by d i s s o lution of s alt from the dome o r  from vertical 
movement of deeper s aline water around the fl anks of the dome . 
See Tab l e  B .  3 - 2 1 !  App endix B ,  for hydraul i c  characteri stics 
of the Upp e r  Chi cot aqui fer ne ar Big Hi l l . 

3 . 3 . 4 . 3  Air Quality 

Based on extrap o l ations from regional a l r  quality data , the 
l eve l s  o f  non-methane hydrocarbons and photochemical oxi dants 
are p redi cted to be high and are expected to c ontinue to exceed 
s tandards during the next 10 years due to i ncreased marine 
terminal operations . All other pollutants , with the p o s s ib l e  
exception o f  sul fur oxides , are expected t o  be in comp l i ance 
wi th the appl i c ab l e  s tandards . 

3 . 3 . 4 . 4  Background Amb i ent S ound Level s  

Background noi s e  l eve l s  in and around the al ternate S P R  s ite 
at B i g  H i l l  S alt Dome expans ion are typ ical o f  tho se des cribed 
for the SPR region in S ection 3 . 2 . 4 .  

3 . 3 . 4 . 5  Species and Ecosys tems 

The prop o s ed B i g  H i l l  s to rage facil ity and al l of its a s s o c i ated 
pipel ine and system c omponents wou l d  be l o c ated wi thin o r  
o ffshore o f  Je fferson County , Texas . The ecosys tems whi ch 
o ccur within thi s  area , and whi ch would p otenti al ly be imp acted 
by construc tion and operation of the faci l ity ,  have been 
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discussed in S ecti on 3 . 2 . 5 . 2 . 4 and , in greater deta i l , in 
S ection B .  2 . 5 . 2 . 4 in Appendix B .  The eco

,
system di stribution 

of the Big Hi l l  proj ect are a is shown ln F i gure 3 . 3 - 1 7 . 
Aquati c ecosystems for the proj ect area are shown in F i gure 
B . 3 -43 in Appendix B .  

Env i ronmental Setting of the D i spl acment/Leaching 
Water Sys tem 

Raw water for l eaching new c Q,verns and for the displ acement 
of stored o i l  wi l l  be s upp l i e d  from the l eW ,  whi ch i s  l o c ated 
5 miles s outh of B i g  Hi l l  dome . Two pipel ines have been 
p roposed whi ch wou l d  connect the s torage faci l i ty wi th the 
l ew .  They wou l d  fo l l ow the two propo sed r i ghts -o f-way for 
the brine d i sp o s al system through prairi e , brackish marsh , 
and intermedi ate marsh . Both the p rimary raw water p ipel ine 
( Route #3 ) and the al ternate route ( Route #6 ) wou l d  ori ginate 
in .an intake s tati on whi ch would be built on an inlet dredged 
in the l ew .  Route #3 wou l d  reach the l ew at an area of brackish 
marsh ; the area surrounding the po int at whi ch alternate 
Route #6 would re ach the l ew embankment is gra s s l and . 

Environmental S etting o f  Brine D i spos al Sys tem 

According to the primary faci l i ty de s i gn ,  the proposed pipe
l ine , Route #2 ( Fi g .  3 . 3 - 1 7 ) ,  for the brine di sposal system 
at B i g  Hi l l  wou l d  c ro s s  9 . 2  miles of dry l and and marsh and 
4 miles o f  open wate r .  The first 5 . 2  mi l e s  o f  pipel ine woul d  
extend in a southeasterly direction from the dome unti l i t  
i nter se cts with the l eW ,  cro s s ing 1 . 2  mi l e s  o f  p r a i r i e  gras s 
l ands and 4 m i l e s  o f  bracki sh and intermedi ate marsh and the 
dredge dispo s al areas and spo i l  b anks o f  the l e w .  The p ip e l ine 
would then proceed another 3 . 5  mi l e s  over brackish and s a l  t
water marshe s , c ro s s ing S tate Route 8 7  on i ts way to the coastal 
prairie and beach . On reaching the coast , the pipel ine wou l d  
extend 4 mi les into the Gul f  a t  a n  ob l i que ang l e  from the 
shore . Thi s  would p l ace the end o f  the di ffuser approximately 
3 . 5 mi l e s  o f f  shore in approximately 30 feet of water . Three 
d i s tinct open water env i ronments woul d  be cros sed by the pipe
l ine : upper shoreface , shore face , and she l f .  See Appendi x Q 
for a detailed di s cu s s ion o f  thes e  Gul f  coastal environments . 

The alternate brine dispo s a l  pipel ine route , Route #5 , would 
b e  s l i ghtly longer than the primary route , 1 6 . 5  as oppo sed 
to 1 3 . 2  m i l e s , but wou l d  traverse fewer mi l e s  of marshl and 
( s ee F i gure 3 . 3 - 1 7 ) .  

Environmental setting o f  the s ite 

B i g  Hi l l  dome i s  a moderate ly l arge dome whi ch l i e s  ln an 
area o f  typ i c al prairie gra s s l and , used primarily for pasture
l and . The mound overlying the dome rises more than 2 5  feet 
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above the s urrounding p l ain to a maximum el evati on o f  3 7  feet 
above s e a  l evel and is located about one mile north of a b and 
of brackish and intermedi ate marshes whi ch border the Gul f . ' 

The dome i s  c overed by tal l  prairie gra s s  species incl uding 
b luestem , I ndi an gras s , and Johnson gras s . S ince the dome 
i s  used for grazing , l i ttle secondary succe s s i on has o c curred . 
A smal l s tand o f  o aks , however , i s  s i tu ated on the northeast 
corner o f  the dome . Agri cultural l ands are found to the north
east and di rectly to the west of the dome . Roadways exi st 
in the area and on the dome i ts el f .  

Environmental setting o f  the o i l  Di s tribution Sys tem 

Crude o i l  would be transp orted between B i g  Hi l l  and the Sun 
Terminal in Nederl and , Texas , via one 3 6 -inch p ipel ine . Two 
pipel ine route s have been prop o s ed ( #1 and #2 in F i gure 2 . 2 - 1 7 ) .  
Both r oute s would travel in a northe ast di recti on and would 
cross prairie gras s l and , agr i cultural , and pasturel and eco
systems . The alternative route ( #2 ) i s  more northern and 
inland ; and c ro s se s  the higher and drier woodl and ecosys tems 
rather than marshl ands . 

3 . 3 . 4 . 6  Natural and S cenic Resources 

Big Hi l l  S alt Dome and i ts a s s o c i ated p ip e l ines are within a 
rel ative ly homogeneous l and are a .  Mo s t  o f  the l and i s  e i ther 
under cul tivati on or is u s ed as graz ing l and . As s uch , the 
s cenic value o f  the area c an b e  described as a rural c o as tal 
Texas agri cultural setting . 

3 . 3 . 4 . 7  Archaeologi cal , Histo r i c al and Cultural Re s ources 

There are no recorded archaeol ogical s i tes with 0 . 5  mile o f  
the B i g  Hi l l  S alt Dome o r  the prop o s ed o i l  and brine l ines . 
There are a l s o  no s i te s l i sted o r  p roposed for inc l u s i on in 
the "National Regi s ter o f  Hi stori c P l aces " in the B i g  Hi l l  
proj  ect area ( Nati onal P ark S e rvice , 1 9 7 7 ) .  A recently com
p l eted Cultural Resources Survey reve aled no new s ite s along 
the p ip e l ine route s . 

3 . 3 . 4 . 8  S o c i oeconom i c  Characteri s ti c s  

Histo ry and Cul tural P atterns 

In the e arly 1 5 0 0 ' s  when Spani sh and French exp l orers arrived 
on the Texas c o ast , the region was inhab i ted by s everal tribe s  
o f  I ndi ans . Permanent whi te settl ements di d not appear along 
the S ab i ne and Neches Rivers unti l a fter the civil War . The 
rai lroad c onnecting the east Texas coast to the interior p l ains 
s tate s arrived in the 1 8 9 0 ' s , marking the start o f  industr i a l i 
z ation in the area . The discovery o f  o i l  in Je fferson County 
in 1 9 0 1  added further impetus toward growth . 
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Marke d  c ontrasts appe ar within Je fferson County . The northern 
secti ons are highly deve l ope d ,  with urb an centers c oncentrated 
al ong the Neches River and S ab ine Lake , and suburb an areas 
s tretching s outh and we st . The Gul f  Coast section c ontains 
vast expanses of marsh wilde rne s s  that remain inacce s s ib l e  
b y  road . The peop l e  o f  the se rural areas share a culture 
that i s  distinctive ly Texan in its p ro gre s s ivene s s , individ
u a l ism , and enthu s i asm for wi de open sp ace s . 

P opul ation 

The Big Hi l l  s i te is in a rural p art o f  Jefferson County . 
The c ounty census in 1 9 7 0  recorded 2 44 , 7 7 3  people ; the S ab ine 
Pas s s ub divi s i o n ,  in which Big Hi l l  is loc ated , had a p opula
ti on o f  1 , 48 6 . Over 9 9  percent of the p opul ation of Je fferson 
County l ives in the northern part of the c ounty , away from 
the Gul f  C o as t . The prop o s ed pipel ine route s from Big Hi l l  
t o  Nederl and woul d  c ro s s  the LaBe l l e  s ubdivi s i on , an area o f  
farms , vi l l ages , and sma l l  towns , and would al s o  c ro s s  a 
s p arcely-popul ated section o f  the Port Neche s -Nederl and s ub 
divi s ion . The fairly rap i d  p opul ation growth exp e ri enced b y  
thes e  three s ubdivi s i ons between 1 9 6 0  and 1 9 7 0  i s  not expected 
to continue . 

The only towns wi thin a 1 0 -mile radius o f  Big Hill  are the 
uninco rporated c ommuni ti es o f  Hamshire ( popul ation 3 5 0 ) ,  
Winni e ( 5 , 5 1 2 ) ,  and Stowel l  ( 1 , 5 9 2 ) .  Thes e  communi ties are 
centers of social and c ommercial activity for the surrounding 
rural areas . Farmers o f  thi s  regi on make the i r  l iving primar i l y  
from growing rice and rais ing beef c attle . 

L and Use P atterns 

The Big H i l l  s i te is in an area used for graz ing c attle and 
producing o i l  and natural gas . Land u s e  p atterns in thi s 
p art o f  Je fferson County are not expected to change s ubs tan
t i a l ly in the future , due to l imitations imposed by the marshy 
terrain and the l ack o f  maj o r  roadways between Route s 73  
and 8 7 . There i s  suffi c i ent l and area ava i l ab l e  north of 
Route 73  to ab s o rb urb an exp ans ion from the Beaumont-Port 
Arthur metropo l i tan centers . 

Both pipel ine route s to Nederl and would c r o s s  a r i ce farming 
region ; and Memorial Hi ghway and Twin c i ty Highways , which 
are the main traffic arteries between Beaumont and P o rt Arthur . 

Transportation 

Main highway arteri e s  l e ading toward the s i te are I nters tate 
1 0  and Texas Highway 1 2 4  le ading s outhe ast out o f  Be aumont , 
and Hi ghway 73  l e ading wes tward from Port Arthur . The inter
s tate route has a daily average traffic vol ume of over 14 , 0 0 0  
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vehi c l e s . Highway 1 2 4  bears a daily average o f  about 2 , 0 0 0  
vehi cl e s . The unp aved road , which provides acc e s s  t o  Big 
Hill , a l s o  p rovides acc e s s  to s everal rural dwe l l i ngs along 
the roadway , and the traffic c ount near the j unction with 
7 3  recorde d  a volume o f  1 7 5  vehic l e s  daily ( Texas Hi ghway 
D ep artment , 1 9 73 ) .  

The s alt dome l i e s  about 6 mi les north o f  the I ntracoastal 
waterway . Approximately 9 , 5 0 0  to 9 , 8 0 0  s e l f-propelled ve s s e l s  
traveled in e ach direction through thi s s ection o f  the waterway 
in 1 9 7 5  ( Co rp s  o f  Engineers ) .  Thi s  compares with the p a s s age 
o f  about 7 , 5 0 0  s uch ves s e l s  each way along the Neches River 
from Be aumont to the S ab i ne Lake , and 5 , 6 0 0  to 5 , 7 0 0  s e l f
propelled ve s s e l s  in and out o f  the S ab ine Pass  which connec ts 
S ab i ne Lake with the Gul f  o f  Mexico . 

S everal landing 
area 0 f Winnie , 
Maj o r  airports , 
at Nederl and and 

s trips for small p l anes are ava i l able in the 
Texas , ab out e i ght miles wes t  o f  B i g  Hill . 
however , are twenty to thirty mi les north , 

Beaumont . 

S everal ro adroad comp ani es p rovide fre i ght s e rvi ce , The 
Atchi s o n , Tope ka , and S anta Fe Rai lway runs through Be aumont , 
which i s  also s e rved by Kans as C i ty S outhern , Mi s s ouri P ac i fi c ,  
and S o uthern Paci fic . 

Many pipel ines c r o s s  the area . A l arge number o f  them would 
be c ro s s e d  by the p roposed p ipel ine from the sto rage s i te to 
the S un Terminal . 

Hou s ing and Pub l i c  S ervices 

The neare s t  communities o ffering s i gni fic ant numbers of avai l 
able hous ing units are Port Arthu r ,  2 5  miles northeast o f  
the s ite , and Be aumont , 3 0  miles from the s i te . Winni e , i n  
Chambers County , i s  the neare s t  town o f  s u ffic i ent s i z e  to 
provide commerc i al services , whi l e  protective s e rvices would 
b e  under the j ur i s diction of Je fferson County . 

Main hi ghways leading toward the s i te are I nter s tate 1 0  and 
Texas Hi ghway 124 extending s o uthe ast from Beaumont , and 
Highway 73 extending we s t  from Port Arthur . The unp aved road 
leading to Big Hill interse cts with Highway 73  and provides 
access to s everal rural dwe l l i ngs al ong the hi ghway . 

Economy 

The economy o f  the area around B i g  Hill i s  based on agriculture 
and oil and gas production . The lands bordering the c o as tal 
marshes are used as pasture for graz ing c attle . 
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The two al ternate p ip e l ine c o rr i dors leading to port fac i l ities 
at Nederl and c ro s s  extens ive , highly mechani zed rice farming 
areas . Rice ranks third in value among Texas crop s , exceeded 
by c otton and s orghum . 

o i l  has been produced in Je ffers on County s ince the discovery 
o f  the Spindletop reserve i n  1 9 0 1 , with production total ing 
over 5 . 5  mi l l i on b arre l s  in 1 9 74 . Petrol eum re fining is the 
maj or indus try in Beaumont and P o rt Arthur . Manu facturing , 
who l e s a l e  and reta i l  s al e s , and l arge port fac i l ities are 
concentrated in the urban areas in the northeaste rn part o f  
the county . 

Government 

The maj o r  c ities in Je ffers on County have home rul e . Beaumont 
received its home-rule charter in 1 9 1 3 . Port Arthur in 1 9 1 5 , 
and Nederl and in 1 9 5 5 . Al l three c i ti e s  are governed by a 
c i ty counc i l  with a c i ty manage r . Construction mus t  be author 
i z ed by b u i l ding permi t .  

E ach c ounty in Texas estab l i shes its own r atio o f  a s s e s s e d  
v al uation t o  actual value and i ts tax rate f o r  asses sment o f  
property taxes . The Jefferson County ratio i s  1 5  percent , 
and total a s s e s s e d  valuation in 1 9 74 was over $ 3 5  mi l l ion . 

E ach c ounty in Texas i s  governed by a I I c ommi s s ioners c ourtl l  
whi ch acts as an admini s trative body ,  not a j udi c i a l  c ourt . 
There are four c ommi s s i oners i n  the court , e ach el ected from 
one o f  four s ep ar ate precincts within the county . The ' commi s 
s i oners c ourt i s  headed b y  a county j udge el ected b y  the c ounty 
p opul ati on at l arge . 

The s tate has b een divided into 2 4  regional counc i l s  which 
have the respons ibi l ity to estab l i sh p l ans for uni fied devel op 
ment , e ffic i ency , and the p romotion o f  the economy o f  thei r  
are a . Je fferson County i s  s e rved b y  the s outh E a s t  Texas 
Regional P l anning Commi s s ion , along with Orange C ounty . Chambers 
County , which l i e s  about 8 mi l e s  wes t  of the B i g  Hi l l  .si te , 
i s  s e rved by the Hous ton-Galves ton Area C ounc i l . 
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4 . 0  ENV I RONJYlENTAL IMPACTS OF THE PROPOSED 
AND P�I ,TF RNAT IVE ACT I ONS 

4 . 1  INTRODUCTION 

Th i s  chapter contains an evaluation o f  the envi ronmental 
impacts wh ich wou l d  be a s soc iated with the cons truc t ion and 
operation of the four candidate S P R  s a l t  dome s i tes . A 
b r i e f  d i s cu s s ion o f  impac t s  as soc i a te d  with alternat ive 
fac i l ity comFcnents is provided . Basica l l y , conc l u s ions 
regarding envi ronmental impac t s  are presented here ; detai led 
analyses and d i s c u s s ion of spe c i f ic impacts are provided in 
Append ix C .  

4 . 2  ENVI RONMENTAL RISKS RELATED TO T RANSPORT AND S TORAGE OF OIL 

Sumrr.ary 

The pote n t i a l  for accidents and natur a l  d i s as te r s  is d i s cu s s ed 
in this sect ion w i th part icular emphas i s  on the po s s ib l e  
occurrence o f  sp i l l s  o f  crude o i l . Thi s d i scus s ion pertains 
to West Hackberry , both E S R  and expans ion , and the three 
salt dome s i te s  which are currently a l ternat ive s to We s t  
Hackberry expans ion . 

The probab i J. i t i e s  o f  occurrence were generated from h i s to r i c a l  
acc ident and natural d i sa s ter data . C a r e  w a s  taken to u s e  
probabi l i t i e s  generated f o r  circums tances and environments 
s imi lar to tho s e  exi s t i ng for the SPR pro j ec t . 

A comFar i son o f  the e s t imated o i l  s p i l l r i s k  for the s everal 
operations of transporting and s torage a t  the We s t  Hackberry 
expans ion and a l ternative s i te s , dur ing the i r  i n i t i a l  f i l l  
i s  presented i n  Table 4 . 2 - 1 . For compar ison , Tabl e  4 . 2 - 2  
summar i z e s  the r i sk o f  o i l  sp i l l s  for the We s t  Hackberry ESR 
and inte r im f i l l  programs . Ri s k  i s  pr e s ented both as the 
probab i l i ty of a spi l l  exc eed ing a given s i z e  and as an 
expectation quant i ty . * There is no add i t ional r i s k  of o i l  

* The expec tat ion quan t i ty o f  o i l  s p i l l ed i s  a n  e n semb l e  
average , i . e .  i f  a very large number o f  identical s i t e s  
operating under iden t i c a l  procedure s a r e  a s s umed , then the 
expec tation quant ity is the total amount o f  o i l  s p i l led at 
a l l  s i te s  d ivided by the total number of s it e s . 

4 . 2 - 1  



Table 4.2-1 Summary Compari son of Ri sk of Oil Spi l l s  During Transport 
and Storage at the West Hackberry Expans io n  Site and 
Alternative Site s During the Initial Fill Period (38 Months) 

WEST HACKBERR6 EXPANSION 
1 5 0  x 10 bbl s  

BLAC� BAYOU 
1 5 0  x 10 bbl s  

OPERATION SPILL RISK AREA AFFECTED SPILL RISK AREA AFFECTED 

Marine Tra n sport 
Number of Tankship 

Trips 
Sp i l l s  During L ight

ering and Trans
s h ipment 
>100 bbl s  
>1 , 0 00 bbl s  
>10 , 00 0  bbl s  

Expectation Quantity 

0.040 
0.0062 
0.0007 

of O i l  Sp i l led, bbls 54 
Sp i l l s in Harbors 

and Do c k s  
> 1 0 0  bbls 0.058 
>1 , 00 0  bbl s  0.019 
>1 0 , 0 0 0  bbl s  0.0045 

Expectation Quantity 
of O i l  Sp i l led , bbl s  257 

Pipel ine Tra n sport 

Sp i l l s  at the S i te 
>100 bbl s  
>1 , 0 0 0  bbl s  
>10 , 0 0 0  bbls 

Expectation Quantity 
of O i l  Sp i l l ed , bbls 

Sp i l l s  Between Marine 
Terminal & Site 
>100 bbl s  
>1 , 0 0 0  bb l s  
>10 , 0 0 0  bbl s  

0.0043 
0.0021 
0.0023 

11 

a 

375 

Gulf Coast 
Beaches 0.040 
between Mata- 0.00 62 
gorda Bay and 0.0007 
Cal c a s ieu Pas s  

5 4  

Banks & shore 
of Sabine 0.058 
Pas s, Sabine- 0.019 
Neches Canal, 0.0045 
Northern Part 
of Sabine Lake 
& the Neches 
River 

25 7 

Dry land at 
We st Hackberry 0.0033 

0.0016 
0.00022 

4.2-2 

10 

0.0038 
0.0022 
0.00 041 

375 

Same as for 
West Hackberry 

Same as for 
W e st Hackberry 

Marsh 

Marsh in the 
Sabine 
National 
Wildlife 
Refuge 



Tabl e  4 . 2 - 1  Continued 

OPERATION 

Expectat ion Quantity 

of Oil Sp i l l e d ,  bbl s  

S torage 

Number of Caverns 

Expectation Quantity 

of O i l  Spilled , bbl s 

Spi l l s  < 1 0 0  bbl s  from 

Caverns 

WES T  HACKBE�Y EXPANS ION 

1 5 0  x 10 bbl s 

S P ILL RISK AREA AFFECTED 

5 

0 . 0 0 0 0 5  

1 5  

Dry l and at 

West Hackberry 

VINTgN 

5 0  x 1 0  bbl s 

BLACK B�YOU 

1 5 0  x 10 bb l s  

SP ILL RI SK AREA AFFECTED 

16 

1 7  

5 

0 . 0 0 0 0 5  Marsh 

B I G  H6LL 

1 0 0  x 10 bb l s  

OPERATION S PILL RI SK AREA AFFECTED S P ILL RISK AREA AFFECTED 

Marine Transport 

Number of Tankship 

Trips 

Sp i l l s  During Light

ering and Trans

shipment 

>1 0 0  bbl s 0 . 0 1 3  

> 1 , 0 0 0  bbl s 

> 1 0 , 0 0 0  bbl s 

0 . 0 0 2 1  

0 . 0 0 0 2  

E xpec tation Quantity 

of Oil Sp i l led , bbl s 1 8  
Sp i l l s  i n  Harbors 

and Doc k s  

> 1 0 0  bbl s 

> 1 , 0 0 0  bbl s  

> 1 0 , 0 0 0  bb l s  

0 . 0 1 9  

0 . 0 0 6 2  

0 . 0 0 1 5  

E xpectation Quantity 

of Oil Sp i l l e d ,  bb ls 8 6  

Pipel ine Transport 

Sp i l l s  at the S i te 

> 1 0 0  bbl s  

> 1 , 0 0 0  bb l s  

> 1 0 , 0 00 bbl s 

0 . 0 0 2 5  

0 . 0 0 1 1  

0 . 0 0 0 1 0  

1 2 5  

Same a s  for 

West Hack

berry 

Same as for 

We s t  Hack

berry 

Dry land , 

Ged Lake 

'-l . 2- 3  

2 5 0  

0 . 0 2 7  

0 . 00 4 2  

0 . 00 6 5  

3 6  

0 . 0 3 9  

0 . 0 1 2  

0 . 0 0 3 0  

1 7 2  

0 . 0 0 4 6  

0 . 0 0 2 l  

0 . 0 0 0 2 2  

Same a s  for 

We st Hackberry 

Same as for 

West Hackberry 

Pa sture 



Tabe 4 . 2 - 1  Cont inued 

WEST HACKBE�Y EXPANS ION 

1 50 x 10 bb l s  

O PERAT ION S P ILL RISK AREA AFFECTED 

Expectation Quantity 

of O i l  Sp i l l e d ,  bbl s 

Sp i l l s Be tween Mar ine 

Te rminal & Si te 

> 1 0 0  bbl s 0 . 0 1 1  

6 

>1 , 00 0  bbl s  

>1 0 , 000 bb l s  

0 . 0 0 6 0  

0 . 0 0 1 1  

Expec tation Quantity 

of O i l  Sp i l led , bbl s 4 4  

S torage 

Number of Caverns 

Expe ctation Quantity 

of Oil Sp i l led , bbl s  

Spi l l s  < 1 0 0  bb l s  from 

Caverns 0 . 0 0 0 0 2  

Mar sh & 
prairie 

north of the 

I ntracoastal 

Waterway 

5 

Dry land , Ged 

Lake 

BLACK BAGOU 

1 5 0  x 10 bbl s  

S P ILL RISK AREA AFFECTED 

1 1  

0 . 0 3 8  

0 . 0 2 2  

0 . 0040 

159 

12 

Mo stly prairie 

& pasture , but 

some marsh & 
woodland 

0 . 0 0 0 0 4  Pasture 

a
Th ere is no increa sed r i sk f rom p ipe l ine o i l  spi l l s  for We st Hackberry 

expan s ion . Th i s  p ipeline is part of the We st Hackberry ESR sy stem . 
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I n i t i a l  F i l l  ( By B a r g e )  
2£�!� �. ��) I� ��R2-� A r e a  J>.f fec ted 

��Ei�c T r �_�?�.! 

Number o f  V e s s e l  T r i p s  

Sp i l l s  D u r i ng L i g h t e r i n g  
and T r a n s-S h i pme n t  

> 1 0 0  b b l s  
> 1 , 0 0 0  b b l s  

> I U , O O O  b b l s  
E x p ec t a t i o n  qu a n t i ty o f  
o i l  s p i l l ed , b b l s  

Sp i l l s  i n  H a r b o r s  and Doc k s  
> 1 0 0  b b l s  

> 1 , 0 0 0  b b l s  
> I U , O O O  b b l s  
E x pe c t a t i o n  q ua n t i ty 
of o i l  s p i l l ed , b b l s .  

P ipe l i n e  T r a n spo r t  

Sp i l l s  a t  the S i t e 
> 1 0 0  b b l s  

> 1 , 0 0 0  bbls 
> 1 0 , 0 0 0  bbls 

E x pec t a t i o n  q ua n t i ty 
of o i l  s p i l led , b b l s .  

Sp i l l s  Be tween M a r i n e  
Te r m i n a l  a nd S i te 

> 1 0 0  b b l s  
> 1 , U O O  b b l s  

> I O , U O O  bbl s 

S to r a �  

Number o f  Cave r n s  

S p i l l s  > 1 0 0  b b l s  f r om C a ve r n s 

N/A - Not Appl i c a b l e  
N / E  - N o t  E v a l u a ted 

2 8 8  

N/A 
N/A 
N/A 

0 . 0 4 5  

0 . 0 1 2  

0 . 0 0 1 4  

6 8  

N/E 
N/E 
N/E 

N/A 
N/A 
N/A 

B a n k s  a n d  m a r s h  a r e a s  
a l on g  t he A l k a l i D i tc h  
a n d  t h e  I C W  t o  t h e  
C a l c a s i e u  S h i p C h a n n e l  

ESR F a c i l i ty 
� i�Sp i l l  A r e a  A f f ected 

1 5 0  

0 . 0 1 6  

0 . 0 0 2 5  

0 . 0 0 0 3  

2 2  

0 . 0 2 3  

0 . 0 0 7 6  

0 . 0 0 1 9  

1 0 3  

0 . 0 1 2  

0 . 0 0 5 5  

0 . 0 0 0 6 6  

3 1  

0 . 1 1 

0 . 0 6 4  

0 . 0 1 2  

4 9 0  

0 . 0 0 0 0 2  

Gu l f  C o a s t  beaches 
between M a t a g o r d a  
Bay and C a l c a s i e u  
P a s s  

B a n k s  and s ho r e  o f  
S a b i n e  P a s s , S a b i ne 
Neches C a n a l , 
n o r t he r n  p a r t  o f  
o f  S a b i n e  L a k e  and 
the Neches R i v e r  

The ICW i n  West
ern L a . , m a r s h  
a r e a s  in t h e  
S a b i n e  Iol i l d l i fe 
Re f ug e , a nd Wood
l a n d s  and 
pr a i r i e  between 
the S a b i ne and 
Neches R i v e r s  

D r y  l a nd a t  
We s t  H a c k b e r r y  



spi l l s  from the twin 3 6 - i nch pipe l ine between the Sun 
Termina l and We s t  Hackberry for the expan s ion s torage c averns 
at We s t  Hackberry . For B l ack Bayou and Vinton , on l y  the 
increment a l  r i sk assoc i ated w i th short l engths of pipe l i nes 
connect ing to the twin 3 6 - inch l i ne i s  g iven . The reason 
for a s s e s s ing the r i s k  in th i s  way is that the twin 3 6 - inch 
pipel ine a l so s erves the We s t  Hackberry ESR s tor age c avern s , 
and i s  there fore fu l l  o f  o i l  and can exper ience acc i denta l 
sp i l l s  whe ther or not the We s t  Hackberry expan s ion , Black 
Bayou or vinton Dome s i tes are used . 

In genera l ,  the r i s k o f  spi l l s  i s  sma l l ,  amoun t in g to no 
mo re than a few percent . For spi l l s  greater than 1 , 0 0 0  
barre l s , the r i s k o f  spi l l s  i s  gener a l l y  l e s s  than one 
percent , except dur ing tanks hip tr ansport in the Sabine
Neches Channe l s , and at the dock at Sun Termi na l .  

Deta i l s  o f  the development o f  the r i s k o f  spi l l s  o f  o i l  and 
brine are p r e s ented in the fo l l owing subsec t ions . S inc e the 
pipe l ines wou ld contain o i l  at a l l  times , and not j u s t  
dur i ng f i l l i ng o r  di str ibution , the r i s k  o f  o i l  sp i l l s  from 
the se l i nes dur ing the proj ec ted 2 5 -year l i f e t ime o f  the SPR 
pro j ec t  are d i s c u s s ed below . 

4 . 2 . 1  O i l  Sp i l l  Risks 

4 . 2 . 1 . 1 Oil Sp i l l s  from Salt Dome Caverns 

A fa i l u re mode and e f f e c t s  ana lys i s  de termined that the mo st 
s i gni f i c ant lo s s  mec han i sms invo lve var i ous f a i lures of the 
we l lhead and as soc iated pip ing . The mo s t  frequent o f  the s e  
i s  the deve lopment of a l eaky gasket on the i s o lat ion valve s 
or the we l lhead conne c t ions . Such leak s , as based on indu s 
t r i a l  exper i enc e , wou l d  o c c u r  r ather f r e quent ly , 0 . 0 5 per 
year per we l lhead , but wou l d  be sma l l , much l e s s  than 1 0 0  
bbl s , and eas i l y contai ned by a propo sed dike sys tem . The se 
leaks , i f  too sma l l  to be detec ted by abnorma l behav ior of 
pre s sure at the we l l head , wou l d  be detec ted dur i ng routine 
daily checks o f  the we l l head . 

Much larger sp i l l s , but w i th a very much sma l l e r  probat i l i ty ,  
cou l d  occur from mo re sub s tantial damage to the we l l head 
suc h as " shearing o f f "  or frac ture o f  the we l lhead as the 
re su lt o f  some acc ident . Th i s , together with such f a i lure s 
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as corros ion o r  rupture because o f  a d e f e c t ive weld o r  �ipe 
s eam , were e s t imated to occur at a frequency of 1 x 1 0 - per 
we l l head per year . This e s t imate is b e l i eved to be conserva 
t ive s ince i t  i s  based on the reported f a i l ure f requency for 
ordinary l i ne p ipe for transporting l iquid petrol eum produc t s  
( se e  S e c t i on 4 . 2 . 1 . 3 ) . We l l head components are made o f  much 

thicker s tee l . Large vo l ume s o f  o i l  cou l d  a l so be sp i l l ed in 
the event o f  an acc ident or equipment fa i lure in workover 
operations dur ing the f i l l  pha s e . 

Such f a i lure s can r e s u l t  in substan t i a l  l o s s e s  o f  o i l  because 
of a subsequent r e l i e f  of pres sure and e l a s t i c  expan s ion of 
the s tored o i l , brine in the sump , and the sa l t .  The s e  
expan s io n s  c omb ine to sque e z e  o i l  o u t  o f  t h e  cavern . As suming 
that the b r ine - o i l  inte r f a c e  wou l d  be at a depth of 3 0 0 0  
feet be low the sur f ace o f  the ground in a typical cavern , 
the planned s to rage mode i s  to ma intain the o i l  unde r  a 
pres sure o f  4 5 0  p s i g , wh ich i s  equiva l ent to the d i f feren
tial pre s sure between 3 0 0 0 - foot head s o f  oil and br ine plus 
50 p s i .  If the we l l head is sheared o f f  or the o i l - s ide 
p ip ing frac tured , the ent ire 4 5 0  psi pre s sure on the o i l  i s  
re l ieved s i nce the heav ier c o l umn o f  brine s i nk s to a l eve l 
such that the o i l  head and br ine head are equal at the o i l 
br ine inter face i n  the cavern . Bec ause the cavern i s  s o  
l arge ( lx l 0 7 bbl s ) , the r e s u l t ing e l a s t i c  expan s io n s  are 
a l so large ( but l e s s  than 1 percent of the cavern vo l ume ) 
2 2 , 5 0 0  bb l s , based on a compre s s i b i l i t y  o f  6V/V = 5 x l O - 6  

p e r  p s i , f o r  the o i l ; 1 5 , 2 0 0  bbl s , based o n  a compr e s s ib i 
l ity o f  6V/V = 3 . 4 x l O - 6  f o r  t h e  s a l t  and 2 , 2 5 0  b b l s  f o r  the 
br ine in the sump ( a s sumed to 1 0  percent of the o i l ) . The 
total o i l  d i splaced would be 4 0 , 0 0 0  b b l s , and thi s o i l  would 
e scape from the c avern very rapidly . As me nt ioned above this 
would b e  a very rare occurrence . 

The h igher working pre s sures requi red dur ing the o i l  f i l l  pha se 
wou l d  result in larger quant i t i e s  o f  sp i l l ed o i l  dur ing cavern 
d epre s sur i z a t ion in the even t of serious we l l head damag e or 
equipment f a i lu r e  dur ing workover opera t ion s . 

A sudden lo s s  in pre s sure cau sed by the frac ture or she a r i n g  
o f f  t h e  we l l head , could l e a d  to rapid expan s ion fol lowed b y  
severe s labb ing ( fa l l ing away o f  l arge ma s s e s  o f  s a l t ) from 
the roo f o f  the cavern and the t r i gger ing o f  a gene r a l  
c o l lapse . Because the top o f  the c averns would be located 
5 0 0  to 1 0 0 0  feet be low the top of the sa l t , thi s occurrence 
is be l i eved to be un l ik e l y . Th i s , comb ined with the a l ready 
l ow probab i l ity of f ractur ing or shear ing of the we l lhead , 
make s cavern c o l lapse by thi s mechani sm extreme l y  remote , 
lx l O - 6  per we l lhead per year . 

4 . 2 . 1 . 2  R i s k  o f  O i l  Spi l l s  During Ma r i ne Tran?por!a� ��� 

Th i s  s e c t i on presents e s t imates of both the probab i l ity and 
the s i z e  o f  o i l  sp i l l s  a r i s ing from acc idents dur ing ma r i ne 

4 . 2 - 7  



operat ions and tr anspor t .  Mar ine operations cons idered 
inc l ude : ( 1 )  for the ESR i n i t i a l  f i l l  on l y , the voyage of 
the barge tow a long the Calc a s i eu Ship Channel and as soc iated 
waterway s from the Gul f  to the terminal ( Amoco Dock ) at We s t  
Hackberry , and l oading and o f f load ing operat ions a t  that 
termina l , ( 2 )  for the permanent dock at Sun Termina l .  The 
voyage of a 4 5 , 0 0 0  DWT tankship through the S ab ine Pa s s , the 
Sabine -Neche s Can a l  and the Neches River to the termina l , 
and l oadings and o f f loadings at that terminal , and ( 3 )  
l i ghtering from VLCC s onto the 4 5 , 0 0 0  DWT tank ship and i t s  
voyage to t h e  entrance to t h e  Sab ine Pas s . 

The e s t ima t e s  are based on s ta t i s t i c a l  ana l y s e s . The number 
o f  ve s se l  c a sua l t ie s , which would result in the spi l l  of 
o i l , were der ived pr ima r i l y  from the Coa s t  Guard ' s  l i s t ing 
o f  Comme r c i a l  Ve s se l  Casua l t i e s  for f i scal years 1 9 6 9  through 
1 9 7 4 . The c ount of the ship tran s i t s  in the C a l c a s i eu and 
Sab ine Chann e l s  wa s obtained from Wate rborne Commerce of the 
Uni ted S ta t e s  and Engineer ' s  Annua l , both pub l ications o f  
the U .  S .  Army Corps o f  Engineer s .  Combined , the s e  data 
y i e l ded the expec ted frequency of spi l l s  per tran s i t  of a 
tank ship or tankbarge from the Gul f  to the termina l . Thi s  
procedure wa s f o l l owed for a l l  ve s s e l  casua l t i e s  except 
tank ship c ol l i s io n s  in the Sabine c hanne l s  for which the 
frequency wa s e s t imated via a mode l . Thi s  mode l a l l ows the 
use of a much broader data b a s e  and account s for the l ength 
of the c hanne l , tra f f ic dens ity , and the speed and dime n s ions 
of the s h i p s . The frequency o f  spi l l s  for l oad ing and 
o f f  l oad ing o i l  at the terminal wa s obta ined from incidents 
r eported by the Coa s t  Guard ' s  Po l l ut ion Inc ident Repor ting 
S y st em and Corps of Engineer tra f f i c  data , both for the U .  
S .  Gul f  Co a s t  region . Because o f  the hi gh degree o f  s imi 
l ar i ty between l i ghtering and o f f l oad ing a t  termina l s , the 
s p i l l  f requency for the former wa s a s s umed to be the same as 
for the l atter . The d i str ibution o f  the quant i ty o f  o i l  
s p i l led , w i th the numbe r  o f  spi l l s ,  w a s  devel oped f r om Coa s t  
Guard Commer c i a l  Ves se l  Casualty data f o r  l o s s e s  from t ank 
barges in We stern Rive r s * and the inl and Gul f Region . The 
quant i t i e s  s p i l l ed are d i str ibuted l og norma l l y  ver sus 
number frac t ion o f  s p il l s . Th i s  r e l ation ship was mod i f i ed 
for app l icat ion to tank ship c a sual t ie s . The d i str ibution o f  
quan t i ty o f  o i l  s p i l l ed dur ing l oad ing and o f f l oad ing a t  
mar ine terminal s wa s developed from t h e  Po l l ution Inc id ent 
Repo r ting S y s tem data . 

* Pr imar i l y  the Mi s s i s s ippi River S y s tem . 
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The above methodo logy i s  b ased on the a s s umpti ons that the 
p l anned crude o i l  transport operation i s  e s s enti ally the s ame 
as that fo r whi ch the accident experience has accrued . Thi s 
assumption seems j usti fi able s ince the fac i l ities , tankship s '  
and b arge s to be used would be ne arly the s ame as tho s e  now used 
in the are a . 

The es timates o f  r i s k  o f  accidenti al o i l  sp i l l s  i s  summarized 
in Table 4 . 2 - 2  and 4 . 2 - 1  for the We st Hackb erry E S R  program and 
the alternative exp ans ion p ro grams , re spectively . The es timates 
a s s ume the transp o rt of crude o i l  to fi l l  the s a l t  dome caverns 
in a nominal 45 , 0 0 0  DWT tanks hip containing 4 0 0 , 0 0 0  bb l s  to o r  
from the S u n  Terminal . Only 6 0  pe rcent o f  the s tored o i l  would 
be distr ibuted by tankship , the remainder would be di s tributed 
by pipel ine . Larger tankship s ,  up to 1 0 0 , 0 0 0  DWT , might b e  used 
but would be l i ght l o aded s o  that the i r  draft would no t exceed 
40 feet . In thi s c ase i t  is assumed that they wou ld contain 
approximate ly 4 0 0 , 0 0 0  bb l s , a l s o . The tank b arge s used in the 
C a l cas ieu Channel dur ing the initial fill o f  the E S R  program 
are assumed to b e  nominal 3 , 0 0 0  DWT containing 2 1 , 0 0 0  bb l s . 

The expectation quanti ty o f  crude o i l  s p i l l e d  per trip from 
ve s s e l  acci dents , such as c o l l i s i ons , groundings , rammings 
( s tri king fixed ob j ects , submerged o r  on o r  above the water 
s ur face ) ,  s tructural fai lure , fires and exp l o s ions , etc . , is 
0 . 1 5 barre l s  per trip for the barges , and 0 . 6 0 b arrel s  per trip 
for the tanks hip in the S ab ine Channel and 0 . 0 5 8  b arre l s  per 
trip in the Gulf between the l i ghtering po int and S ab ine P as s . 
( Expectation quantity i s  in e ffect the ave rage amount sp i l led 
per trip - the total amount s p i l l e d  fo r a very l arge number of 
trips divided by the number o f  trip s . However ,  the amount 
spil led in any one accident wi l l  be very much l arger than the 
expectati on value as indi c ated by the s i ze o f  the medi an sp i l l . )  
The median sp i l l  from b arge casualties i s  1 , 1 0 0  bb l s , and the 
medi an sp i l l  from tankship casualties i s  3 , 1 0 0  bb l s . Acc i dents 
at the marine terminal , such as ove r fi l l ing a tank , opening the 
wrong valve , etc . , have an expectati on quanti ty o f  0 . 0 8 6  b arrel s  
sp i l led per trip for e i ther b arge s o r  tankship s .  The median 
sp i l l  dur ing trans fer at the dock i s  0 . 5  bb l s . The total 
expected quantity of o i l  s p i l l e d  dur ing the transport of the 
o i l  to fi l l  or to b e  di s tr ibuted from the various s alt dome 
c averns are l i sted in Tables 4 . 2 - 1  and 4 . 2 - 2 . These tables a l s o  
l i s t  the p robab i l i ty o f  a sp i l l  exceeding certain amounts dur ing 
the movement of the s tated amount of o i l . 
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O i l  spi l led onto water produces a very extens ive s l ic k . The 
fo l lowing r e l ationship between spi l l  quant ity , and u l t imate 
s l ic k  area or radiu s , as sume s unhindered ( no wind , currents , 
or sur face obstac le s )  spreading and a circul ar- shaped s l ic k : 

A = n r 2 
= 2 . 5 2 x 1 0

4 
( V )

3 / 4 * 

Where A i s  square me ter s ,  r i s  the radius o f  the s l ick i n  
rne t er s , and V t h e  vo l ume spi l led in barre l s . 

The s e  d imens ions are achieved 2 4  to 4 8  hou r s  a f ter the 
sp i l l . For med i an s p i l l  quan t i t i e s  l i s ted above , the u l t imat e  
s l ick d imen s ions were computed : 

Quan t i ty S p i l led ( Barre l s )  

2 
S l ic k  Area (m ) 

S l ick Rad ius ( m )  

0 . 5  

0 . 0 1 5  x 1 0
6 

1 2 3  

1 , 1 0 0  

6 
4 . 8  x 1 0  

1 , 2 3 7  

3 , 1 0 0  

6 1 0 . 5  x 1 0  

1 , 8 2 6  

The u l t imate s l i ck areas cal culated above corre spond to an 
average cover age o f  o i l  rang ing from 0 . 1  bbl/acre for the 
O . S -barr e l  sp i l l  to approximately 1 bbl/acre for the large s t  
s p i l l .  The se coverage s a r e  somewhat l ower than tho s e  e s t imated 
to cause envi ronmental d amage , a s  d i scus s ed i n  Sections 
4 . 3 . 2 ,  4 . 4 . 2 ,  4 . 5 . 2  and 4 . 6 . 2 .  Henc e , the u l t imat e  s l ick 
d i ameter in open water may be 5 to 50  times the area in 
wh ich actual environmental d amage may occur . 

With re spect to the temporary barge - f i l l  sys t em , sp i l l s  a t  
t h e  Amoco Terminal a r e  expec ted t o  remai n  at t h e  s i t e , and 
in the absence of booms or other containment measure s ,  they 
wou ld spread into the surround ing mar sh areas rather evenly .  
Ther e  are no known ma j or water curren t s  in the area and the 
vegetation above the water surface in the mar shes wou l d  
g r e a t l y  l imit t h e  e f fe c t  o f  w i n d  o n  t h e  movement o f  t h e  
s l icks . Spi l l s  in the Alkal i d i tch and the I ntracoa stal 
Waterway wou l d  be expec ted to behave s im i l a r l y  dur i ng periods 
o f  l ight winds ( occurr i ng 19  percent o f  the t ime ) . However , 

*The derivat ion of t h i s  r e l a t ionship is d e scr ibed i n  J .  Premack , 
G .  A .  Brown , " Predictions o f  O i l  S l ick Mot ions in Narragan sett 
Bay , " Proceed i n g s  o f  Joint Confe rence o n  Prevention and Contr o l  
o f  O i l  spills , Wa shlngton , D .  C .  
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during periods o f  higher wind s , the s l ick would be b l own 
a long the s e  waterways at about 2 to 3 percent o f  the wind 
ve loc i ty ( Premack and Brown , 1 9 7 3 ) . An o i l  s l ick in the 
Intraco a s t a l  Waterway Hould move in a we s terly d irec tion 
about 25 percent o f  the t ime . However , the edges o f  the 
s l ick wh ich have pene trated into the border ing mar she s wou l d  
tend to r ema in in p l ace , una ffec ted b y  t h e  wind . 

Spi l l s  from a tank s h ip in the Sab ine P a s s  or j etty channe l 
wou ld tend to be conf ined by the j e t t i e s , l and or spo i l  
banks . However , the tidal currents ( 1  t o  2 knot s  typ ical in 
S ab ine Pas s )  wou l d  carry a s l ick out to sea o r  into S ab ine 
Lake if not conf ined in t ime by booms . Contamination o f  
mar s h  and shore a long S ab ine P a s s  would b e  expec te d  from any 
spi l l s .  

S im i l ar l y , spi l l s  from accidents in the Port Arthur Canal 
and the Sab i ne-Neche s Canal a l s o  would be conf ined by ad j acent 
l and and spo i l  banks , which would become contamina ted . In 
the se cana l s  there i s  a negligible c urrent and the spread of 
the s l ick in e i ther direc t ion could be read i ly prevented by 
booms . However , s p i l l s  in the uppe r part o f  the S ab ine 
Neche s Canal near the mouth o f  the S ab ine River might spread 
into S ab ine Lake and c ontaminate ad j acent shore and mar s h  
land s . Because o f  the pred ominanc e o f  easterly and souther l y  
winds in the area , o i l  s l icks enter ing the lake would probab ly 
contaminate only the l ake ' s  we s tern s hore and not the mar sh 
o f  the Sab ine Nat ional Wi l d l i fe Re fuge border ing the eastern 
shore . 

S p i l l s  from acc idents in the Neche s River and at the Sun 
Termi nal probably would contaminate the mar s hy banks o f  the 
r iver . The current in the r iver i s  weak except dur ing 
periods of high water af ter heavy rains and hence o i l  s l icks 
are expected to be carr ied downs tream into Sabine Lake only 
d ur i ng the s e  per iod s . 

S p i l l s  dur ing l ighter ing and tran s - shipment acr o s s  the Gul f  
to the entrance t o  S ab ine Pass could af fect any o f  the shore 
both east and we s t  of Sabine Pas s . 

Ana l y s i s  o f  the ocean currents and winds in the area indicate 
that o i l  s p i l led dur ing l ighter ing could drift ashore some 
where between the Calcas ieu Pass and the Matagorda Bay areas 
approximately 6 0  percent of the t ime in summe r and 4 0  percent 
o f  the t ime in winter . In e ither s e a s on , a s l ick when 
reach ing the se areas would be we l l  weathered , having been at 
sea for at l e a s t  3 day s . 
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4 . 2 . 1 . 3  O i l  Spi l l s  from P ipe l ine s 

E s t imate s o f  the frequency and the amount o f  o i l  s p i l l e d  
because o f  po s s ib l e  p ipel ine acc ident s are based in p a r t  o n  
stat i s t i c s  c o l l e c ted b y  t h e  O f f ice o f  P ipel ine S a f e ty ( OPS ) , 
Department o f  Tran spor tat ion ( Ul r ich , 1 9 7 7 ) . By law , U .  S .  
pipel ine operato r s  mus t  r eport spi l l s  to the OPS i f  they 
exc e ed 5 0  barre l s , or if there i s  an i n j ury or death 
as sociated w i th the acc ident . The popu l at ion o f  pipel ines 
to wh ich the sp i l l  s tat i s ti c s  apply were obtained from the 
Bureau of Mine s , Department of Inter ior . As o f  January 1 ,  
1 9 7 4 , there were 2 2 2 , 3 5 5  mi l e s  o f  pipel ine in the U .  S .  Of 
this tota l , 1 9 0 , 3 3 1  mi l e s  were 12 inches in d i ame ter or 
l e s s . Only 3 2 , 0 2 4  m i l e s  o f  pipe l ine were l ar ger than 1 2  
inche s , and only 2 , 2 7 2  mi l e s  were 3 6  inche s in d i ameter or 
larger . 

In forma t ion on sp i l l s  from pipel ines i s  reported to OPS on 
DOT Form 7 0 0 0 - 1 , and inc lude s the owner of the pipel ine , the 
spi l l  location , the cau s e  of the s p i l l ,  the i n s ta l lation 
date o f  the pipel ine , the d i amete r , the product carried , and 
the amount of o i l  s p i l l ed ( usual ly a b e s t  e s t imate ) .  The 
ma j or cause of spi l l s  f rom o lder pip e l i ne s , tho s e  in s t a l led 
before 1 9 5 0 ,  i s  external cor r o s ion . S ince the 1 9 4 0 ' s ,  much 
improved techn ique s have come into u s age to prevent corro sion . 
Thu s , the ma j or cau s e  o f  s p i l l s  in newer pipel ines i s  ac c i 
dental breakage by excavation or cons truct ion equ ipment . 
Mo s t  larger p ipe , that greater than 1 2  inches in d i ameter 
ha s been ins tal l ed s inc e 1 9 5 0 ,  and for i t ,  too , the ma j or 
cause o f  s pi l l s  i s  damage by excavation equ ipment . 

The s p i l lage data were broken down into two c atego r i e s  
according to s i z e . There are insu f f i c i ent data , s ta t i s t i 
cal l y ,  f o r  a breakdown f o r  each individual s i z e  o f  pipe l ine . 
In genera l , pipe 1 2  inches o r  l e s s  in d i ameter i s  used for 
individual l ines to a sal t dome cav i ty . Larger p i pe i s  used 
for trunk l ines and man i fo l d s . 

The sp i l l  f requency from pipel ines l e s s  than 1 2  inches in 
d i ameter , 1 . 3 2 x 1 0 - 3  spi l l s /m i le-year� � wa s e s t imated by 
divid ing the total numbe r  o f  s pi l l s  by the mi leage e x i s ting 
at the beginning o f  1 9 7 4 , and norma l i z ing to one y ear . For 
pipel ines greater than 1 2  inches in d i ameter , a s imilar 
treatment gave 5 . 3 1 x 1 0 - 4  s p i l l s /mi l e -year . 

The data f rom OPS a l so were u s ed to e s timate the spi l l  s i z e  
frequency d i s t r ibution . For the larger d i ameter pip e l i ne s , 

* S pi l l s /m i l e -year - The f r e quency o f  s p i l l s  are determi ned 
on a per m i l e  ba s i s  per year . 
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thes e  data show the medi an sp i l l  s i ze to be approximately 
8 5 0  b arrel s .  For pipel ines l e s s  than 1 2  inche s in di ameter , 
the medi an sp i l l  s i z e  i s  3 6 0  b arre l s . spi l l  frequency together 
wi th the sp i l l  s i z e  di s tribution were comb ined to yi e l d  the · 
sp i l l  risk e s timate s for p ipel ines shown in T ab l e s  4 . 2 - 1  and 
4 . 2 -2 .  

The areas affected by sp i l l s  from p ipel ines vary from open water 
to dry l and . For the Wes t  Hackb erry expans ion s i te , the crude 
o i l  l ines woul d  be l o c ated in ( buried ) ,  or on dry l and . The 
modest amount of o i l  expected to be spil led accidently woul d  be 
confined to an are a near the spi l l . Bec au s e  of the high water 
tabl e  in the are a ,  l eaks of o i l  from the buried portions of the 
p ipel ines woul d  not be expected to move very far in a downward 
di rection . Duri ng rainy periods , o i l  migrating to the surface 
wou l d  behave as runo ff mate r i al . The crude o i l  trunkl ine between 
the s i te and the Sun Terminal cro s s e s  through marsh ( 2 7 percent 
o f  its l ength ) , and passes  along a spo i l  b ank ( 3 9 percent ) . I n  
marshes , the o i l  woul d  tend to r i s e  to the water surface and 
spread out . However , the spreading i s  much more l imi ted c om
p ared to that on open water becau s e  of absorption and retenti on 
by gras s  and organic debri s .  Water , s o i l , and vegetati on wou l d  
be contaminate d .  C l e anup and removal wou l d  be di ffi cult and 
even unde s i rab l e  s ince s uch an e f fort in itse l f  may cause sub
s tanti al envi ronmental damage in such areas . Oil from pipe l i ne 
l e aks in the spo i l  b ank woul d  migrate either into the p aral l e l  
I ntracoastal Waterway or into the marsh on the other s i de . o i l  
e s c aping onto the I CW would be confined b y  the b anks , and woul d  
be rel ative ly e a s y  to cleanup . Mo s t  o f  the remainder o f  the 
pipel ine route i s  through woodlands ( 1 3 percent ) , or prai rie 
( 1 7 percent ) .  In  the se areas , the oil woul d  tend to be ab sorbed 
in the surface l ayers o f  s o i l . However , if the s e  are s aturated 
with water , the o i l  woul d  behave as runo ff material . 

For the B l ack Bayou alternative , sp i l l s  at the s i te woul d  b e  
i nto marsh where , a s  noted above , the o i l  i s  di fficult or un
des irab l e  to c l e an up , but the o i l  does not spread as far as an 
open water . The o i l  distribution l ine whi ch connects with Sun 
Terminal -We st Hackb erry l ine i s  30 percent under marsh and 
70 percent under water . Mo st o f  the l atter i s  the B l ack Bayou 
Cuto ff Channel and le aks woul d  r i s e , spread out on the water 
surface , and accumul ate in the marshy borders of the Bayou . 

4 . 2 - 1 3 



The crude o i l  pipel ines at the Vinton dome s i te wou l d  be 
bur ied on dry l and , and on above water p i l ing s  in Ged Lake . 
Because o f  the high water tab l e , o i l  e s c ap i ng from l e ak i ng or 
damaged pipe wou l d  tend to saturate the top mo s t  soil laye r s  
and r u n  o f f  onto G e d  Lake . Leaks from t h e  trunk l ine , con
nect ing to the Wes t  Hackberry Sun Termina l p ipe l i ne , could 
a f f e c t  e i ther pra i r i e  or mar sh ; 2 6  percent o f  the pipel ine 
route wou l d  be through mar s h  and 74 percent woul d  c r o s s  
prai r i e . 

At the B i g  H i l l  a l ternat ive s i te , a l l  we l l s  and c rude o i l  
p ipe l ines a r e  o n  s o l i d  ground , p r ima r i l y  pasture for graz ing 
c a tt l e . The pipe l ine s  would be bur ied and any leaks wou l d  
tend to saturate t h e  surface soi l s  above t h e  pipe l i ne s . O i l  
r e aching t h e  sur face woul d  behave a s  runo f f  mate r i a l . The 
trunk l ine connec t ing B i g  Hi l l  and Sun Termina l wou l d  c r o s s  
p r a i r i e  l and ( 8 2  percent o f  t h e  route ) , mar s h  ( 1 1  percent o f  
t h e  route ) , wood l and ( 5 . 6 percent o f  t h e  route ) , and would 
par a l l e l  an e x i st ing roadway for 1 . 4  percent o f  the route . 
The behavior o f  leaks o f  o i l  in the se type s  o f  terrain has 
been d i scu s s ed above . 

4 . 2 . 2  Ri s k  o f  Br ine Sp i l l s  

The pr imary sourc e o f  acc idental brine s pi l l s  are accidents 
to the var ious pipel ine s that col l e c t  the b r i ne at the s i te s  
and the trunk l in e s  that transport t h e  br ine to t h e  d i spo s a l  
area ( in j e c t ion we l l s  o r  the s ea ) . Acc idents to brine pipe
l ines are treated in the s ame manner a s  wa s done for crude 
o i l  pipe l ine s .  Add i t i ona l l y , i t  wa s assumed that the acc ident 
data ( frequency and spi l l  s i z e )  der ived from o i l  p ip e l ine 
experience a l s o  is va l id for brine p i pe l ine s .  This l a s t  
as sumpt ion s eems rea sonab l e  s inc e the l i ne s would b e  made o f  
the same mate r i a l s  and laid i n  the s ame manner as for the 
c rude o i l  pipe l ine s .  

I t  wa s a s sumed that the p ipe l ines would conta in brine only 
dur ing leach ing and o il r e f i l l ing operation s .  At a l l  o ther 
t imes that brine wou l d  be emptied from the p ipe l ines and the 
l ine s f lu s hed with water . For a l l  s i te s  the i n i t i a l  l eaching 
per iod i s  e s t imated to be 3 8  months except the We s t  Hackberry 
SPR expan s ion s i t e , for wh ich the initial l eaching period is 
p l anned to be 2 6  months . The r e f i l l  per iod for a l l  s i te s  i s  
3 0  months , except for the combined E S R  and Expan s ion we l l s  
a t  We s t  Hackber ry , for wh ich the r e f i l l  period would b e  4 0  
months . A total o f  four re f i l l s  were a s s umed dur ing the 2 5  
year l i fe t ime . 
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These data were app l i ed to deve l op the estimates o f  brine 
sp i l l  r i s k  pres ented in Tab l e  4 . 2 - 3 . Both the probab i l i ty 
o f  sp i l l s  exceeding a stated quantity and the expectati on 
quantity o f  brine sp i l led dur ing the operational l i fetime o f  
the brine l ines are l i s ted . The results , o f  cours e , are 
s im i l a r  to tho s e  for the c rude o i l  p ipel i nes ; the l onger the 
p ipel i ne and/or the greate r the number o f  operational ye ars , 
the greater the p robab i l i ty o f · a sp i l l . However , i n  no case 
does the p rob ab i l ity o f  a sp i l l  greater than 100  b arre l s  
exceed 2 0  percent . 

The highe st sp i l l  p robab i l i ti e s  are a s s o c i ated with brine 
l ines that terminate o ffshore i n  the Gu l f  ( West Hackberry , 
Bl ack Bayou and B i g  Hi l l ) .  The s e  l ines extend approx imate ly 
4 to 7 mi l e s  o ffshore and hence app roximate ly 2 5  percent o f  the 
p redicted sp i l l s  for the s e  l ines would occur in the Gul f .  
Mo st o f  the remainder o f  the sp i l l s  from the s e  l ines would 
o ccur i n  marshl and or prairi e . sp i l l s  from the brine l ines 
on s i tes wou ld a ffect prairie l and except for the B l ack 
Bayou s i te whi ch is in a marsh . Brine is readi ly m i s c i b l e  
wi th water , and accordingly , any sp i l l s  are expected to 
disperse readi ly into the s o i l s  and waters o f  the are a . At 
present no e ffective means are ava i l ab l e  to c l e an up sp i l l s  
o f  brine , but s ome s o i l s  may b e  treated with gypsum o r  other 
s o i l  chemical additi ons to ame l i o rate the e ffects o f  the 
brine . 

4 . 2 . 3 Re l ated R i s ks 

The r i s k  o f  fire and exp l o s i ons to people and p rivate property 
o ffsite i s  expected to be negl i gibly sma l l . The reason for 
thi s is the relative ly l ow vapor pres sure of the c rude o i l  
to b e  s tored . Al though fl ammab le p l umes may be gener ated 
from le aks and spi l l s  of the crude o i l , calculation show 
that the se can extend no mo re than 1 0 0 0  to 1 5 0 0  feet in the 
downwind d i rection even under the most adverse meteorological 
c i rcums tances . Hence fires from s uch sp i l l s  are primarily a 
hazar d to ons i te pers onnel and to the c rews o f  ve s s e l s  
transporting the o i l . I n  the event o f  an explo s io n  and 
f ire resu l t i ng from a large o i l  s p i l l , la rge quant i t i e s  
o f  b l a c k  smoke wou ld b e  produced wh ich c o u l d  c reate 
serious air po l l ut ion epi sodes dur i ng s tagnant cond i t ions . 

The crude o i l  i ts e l f  does not expl ode ; only mixture s o f  i ts 
vapor with air o r  oxygen . Thus exp l o s ive mixture s may exi st 
within the u l l age * spaces of fixed ro o f  storage tanks and 
ve s s el cargo tanks . Howeve r ,  ignition o f  these mi xt� res i s  

* The amount that a conta iner l acks o f  being fu l l . 
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Tab l e  4 . 2 - 3  Ri sk of B rine Spi l l s  From P ipelines During Ope rational Lifetime 

We s t  P roposed We s t  Alternate Wes t  

Hackberry Hackberry Hackbe�rY
b 

Quantity Sp i l led ESR Expans ion
a 

Expans lon 

BRINE TRUNKLINE 

Length , mi l e s  2 . 5
c 

2 4 . 8
a 

28 . 4
b 

Probabil ity of Spil l 

1 0 0  bbl s  0 . 018 0 . 19
a b 

> 0 . 1 8 
b 

> 1 , 0 0 0  bbl s  
a 

0 . 0 0 9 5  0 . 1 1 O . Ol O
b 

> 1 0 , 00 0  bbl s  0 . 0 0 1 9  0 . 0 2 0
a 

0 . 0 2 0  

Expe ctation Quantity 

of Brine Spilled 

1 9 2
a 

l 8 0
b 

bbl s .  7 2  

BRINE , S ITE P I PELINES 

Total Length , miles 2 . 5  2 . 0 

probab ility o f  Spill 

> 1 0 0  bbl s  0 . 0 2 7  0 . 0 2 3  

> 1 , 0 0 0  bbl s  0 . 01 3  0 . 011 

> 1 0 , 0 0 0  bbl s  0 . 0 0 1 6  0 . 0 0 12 

Expectation Quantity 

of Brine Sp i ll e d ,  

bbl s .  7 4  5 9  

a .  The Calcasieu route for d i spo sal into the Gul f .  

b .  The Highway 2 7  route for disposal into the Gul f .  

c .  L ine s to i n j e ction we l l s .  

d .  Proposed Route 

e .  Alternate Route 

Black Vinton 

Bayou Dome Big Hill 

Alternative Alte rnative Alte rnative 

2 7  . O
d 

2 . 7 5
c 

1 3 . 2
d 

l6 . 5
e 

0 . 1 5 
d 

0 . 09 3
e 

0 . 0 1 6  0 . 07 5
d 

0 . 05 3
e 

0 . 0 8 3  0 . 0089 0 . 04 3  
d 

0 . 0 1 7  0 . 0 0 1 7  0 . 0084 O . O l O
e 

6 6 4  6 8  3 2 5
d 

4 0 6
e 

1 . 7  2 . 7  2 . 0  

0 . 014 0 . 0 2 3  0 . 019 

0 . 0 0 6 7  0 . 011 0 . 0089 

0 . 0 0 09 1  0 . 0 0 1 4  0 . 0 00 9 3  
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rare , provided the tank vents are equipped with f lame 
arrestors and precautions are taken to r educe the pre s ence 
of nearby ign i t i on sour c e s  ( e . g . , no smok ing near f ac i l i t i e s  
hand l ing crude o i l ) . 

H i storical ly , acc idental deaths o f  non-employees from f i r e s  
and explos ions at bulk �etro leum produc t s  termi nal s i n  the 
U .  S .  are rar e , 6 x 1 0 - deaths per year per termina l . More 
than 9 0  percent of the s e  deaths r e su l ted f rom accidents with 
more vo l a t i l e  produc t s  than crude o i l , such a s  gaso l i ne and 
fuel o i l . Moreover , many of the t ermina l s  exper ienc ing 
accidents were located in metropo l i tan area s . Becau s e  Sun 
Termi nal and the s toraqe s ites wou l d  b e  in spar s e l y  s e t t l ed 
area s , f i r e  and expl o s ion caused acc idental deaths o f  non
employees are expec ted to be even fewer than the nat ionwide 
f igur e .  

The mo s t  s ig n i f icant r i sk o f  i n j ury and death wou l d  occur in 
the c a s e  of ons ite employees dur i ng the con struc t ion and f i l l  
pha s e , par t ic u l ar l y  i n  the case o f  dr i l l ing r ig c r ew membe r s . 
Whi l e  the morbidity and mor ta l i ty -caus ing acc ident r ecord o f  
t h e  petrol eum indu s try a s  a who l e  i s  sub s tant i a l l y  better than 
that for indus try overa l l , it i s  g enera l ly recogn i z ed tha t 
d r i l l ing and o i l  we l l  workover i s  a r e l a t ively high r i sk 
occupa t iona l  c a t egory . 

O i l  sp i l l s  caused by natural even t s  such as e ar thquake s ,  
hurr icanes and tornado s are not expected . The area in which 
S un Terminal and the alternative s tor age s i tes are located 
have been c l a s s i f i ed by the National Oce anogr aph ic and 
Atmo sphe r i c  Admin i s tration as having z ero s e i smic r i sk . 
Both hurr ic ane s and tornados lack s u f f i c i ently intense winds 
to d amage the aboveground piping of a s torage f ac i l ity . A 
d irect h i t  o f  a s to r ag e  tank by a tornado could d amage i t s  
roof and cause t h e  l o s s  o f  some o i l . However , s uch a n  event 
wou l d  be very rare . S torage tanks i f  l e f t  fu l l , wou l d  be 
r e s i s tant to damage and wou l d  surv ive f l ood ing and the 
strong winds as soc iated with the wor s t  hur r icane s .  
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4 . 2 . 4  Acc ident Risk Reduc t ion 

As d i s c u s s ed in the above sect ion s , the risk of o i l  s p i l l s  
and attendant f ire haz ards are a n  ever-present factor in 
petroleum hand l ing operation s . The re are prac t i c e s  wh ich 
can b e  emp loyed dur ing the deve l opment and operat ion of the 
Strategic Petroleum Re s erve s i t e s  wh ich woul d  reduce the 
risk o f  sp i l l s  and f i r e s . Gene ra l ly , such r i sk r educ tion 
equipment and techn iques are emp loyed a s  standard pract ice 
throughout the petroleum indus try . During cons truct ion at 
the s to rage c averns the risk of b lowouts can b e  greatly 
reduced i n  some operat ion s through the u s e  of b l owout p re venters 
on d r i l l ing rigs . Dur ing we l l-workover operat ions , depre s suring 
the s y s tem with s trict contro l of potential ignit ion sources 
could sub s t ant i a l l y  reduce the risk of acc ident s . Radiograph i c  
inspection o f  a l l  p ipe l ine we l d s , catho d ic p rotec tio n  o f  
bur i ed pipe l i nes and proper identi f icat ion o f  p ip e l ine 
location c an greatly reduce the chance s of p ipe l i ne spi l l s . 

Re dundant h i gh and low pre s sure detection mechan i sms as we l l  
a s  pump vibrat ion and h i gh temperature detection dev ices 
integrated into the oil d e l ive ry sys tem can greatly reduce 
the probab i l ity of spi l l s  resul t ing f rom equ ipment f a i lure . 
Downho l e  s a fety valves can a l s o  be emp loyed for certain we l l  
de s i gn s  in order t o  reduce the vo lume o f  o i l  s p i l led in the 
event of ma j o r damage to the we l lhead during the s tatic 
s to rage pha s e  of the p rogram . 

The u s e  o f  spec i f i c equipment , instrumentation and operational 
p rocedure s  i s  a func tion of the detai led sys tem d e s i gn . As 
th i s  detai led des ign i s  deve loped , appropriate o i l  sp i l l  
r i s k  reduc tion me asure s w i l l  b e  incorprated into the s y s t em 
cons i s tent w ith the goa l s  and operational ph i l o sophy o f  the 
S P R .  Human error i s  by far the mo s t  common cause of o i l  
s p i l l s . P roper train ing and c l o s e  supe rvis ion o f  both t e rmin a l  
and s i te ope rations personnel i s  t h e  mo s t  e f fec t ive means o f  
reducing the r i s k  o f  spi l l s  caused b y  human e r ro r . 
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4 . 3  PROPOSED S I TE - WEST HACKBERRY EXPANS I ON AND POTENT I AL 
MOD I F I CAT I ON OF THE WATER I NTAKE FOR THE SULPHUR M I NE S  
FAC I L I TY 

The prop o s ed exp ansion o f  the E S R  faci l i ties at the West 
Hackberry dome would provide 150 mi l l ion barrels o f  addi
tional stor age c apacity . The new storage we l l s  would be 
l o c ated on a 1 6 0 - acre tract o f  dry l and adj acent to the ESR 
deve lopment . The E S R  oil distribution p ipel ine to the S un 
Terminal at Nederl and , Texas , would be ava i l able for u s e  by 
the SPR exp ans ion fac i l ity , whether located at West Hac kberry , 
B l ack Bayou , or Vinton . Impacts to Sun Terminal due to the 
SPR program are s ummarized in s ection 4 . 7 .  Other ESR fac i l ities 
which would be u s ed for expans i on at West Hackberry are the 
centr al p l ant and the raw water supp ly system . Brine dispo s al 
for the exp ans ion fac i l ity would be by a new 2 4 . 8  mi l e  pipel ine 
i nto the Gul f  of Mexico . In order to p l ace in perspective 
the additi onal impacts whi ch would occur as a result of the 
S PR exp ans ion , the ESR impacts o f  presently ongoing activiti es 
are summari zed in appropri ate locations in thi s  secti on . I n  
thi s  way , the total impacts which would accrue from deve l op
ment o f  West Hackberry are discus sed . However , no thing 
described herein should be c onstrued as affecting the dec i s ion 
which has been made to deve l op the s i te as an E S R  s torage 
fac i l ity . 

The p roposed I CW water supp ly sys tem at West Hackberry is a 
potential alternative to provide water to the S u lphur Mines 
o i l  storage s i te . The p l ans for use of the Sulphur Mines 
si te and impacts rel ated to c onstruction and operatio n  o f  
tho s e  fac i l i ti e s , inc luding the o i l  distribution p ipel ine 
and brine dispo s al wel l s , have been discu s s ed in the Sulphur 
Mines Final Envi ronmental I mp act Statement ( DOE/E I S - 0 0 1 0 ) 
pub l i shed in March 1 9 7 8 . Modi fication o f  the wat,er intake 
s upply system for S ulphur' Mines wou l d  require no additi onal 
l and for rights - o f-way . Should the I CW s i te be se lected for 
S ulphur Mines , the water supp ly p ip e l ine woul d be l aid in 
the right- o f-way p l anned to accommodate the o i l  di s tributi on 
p ip e l ine spur l eading from the S ulphur Mines s i te to the 
I ntracoastal Waterway . The water l ine wou l d  then u s e  the 
We st Hac kberry o i l  p ipel ine right- o f-way al ong the s outh 
b ank o f  the I ntraco astal Waterway for a di stance o f  approx i 
mately 3 miles to the point whe re the water i ntake structure 
i s  to be bui lt . Porti ons o f  the fo l l owing discuss ion rel ated 
to Sulphur Mines wi l l  address impacts resul ting from the 
c onstruction and operation of thi s  water s upply p ipel i ne and 
u s e  o f  water from the I ntr acoastal Waterway . 
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4 . 3 . 1  Land Fe atures 

4 . 3 . 1 . 1  Cons truction Impacts 

No maj or impacts on e i ther l andforms ( at the s i te ) or drainage 
patterns on s i te wou l d  occur from the construction of 1 5  new 
dry- l and wel l s  or from road construction for the exp ansion 
o f  the SPR fac i l ity at West Hackb erry . S ince the E S R  o i l  
distribution p ip e l ine from West Hackbe rry t o  Sun Terminal 
was constructed as part of the ESR deve l opment , no new impacts 
to l and forms or drainage patterns woul d  result from the 
mani fo lding o f  the expans ion fac i l i ty into the p ipel ine . 

Minor impacts to s o i l s  are con fined to cons truction s i te s 
and s ervice ro ads , and woul d  include ero s i o n ,  compaction , 
and destruction o f  surface s o i l  s truc ture . The addi tion o f  
gravel or she l l  to road surfac e s  woul d  a l s o  s l i ghtly alter 
s o i l  c omp o s ition al ong roadways . 

Cons truction o f  the brine p ipel ine In marsh , at the s i te , 
and east o f  the s i te , wou l d  not d i s rupt the internal s truc
ture of the s o i l  or seriou s ly affect s o i l  drainage . We l l  
dra ined P alm Beach s o i l s  al ong the alternate br ine di spo s a l  
p ip e l ine route could exper ience locali zed dec reases i n  inte rnal 
drainage characte r i s tic s . 

There wou ld be no imp acts to s trati graphy o r  geo l ogic struc
ture dur ing construction at the Wes t  Hackberry storage s i te , 
al ong the brine p ip e l ine routes or at the terminal and dock 
fac i l ities . The re would a l s o  be no construction impacts on 
s al t  or s u l fur mining within the area o f  proposed exp ans ion . 

4 . 3 . 1 . 2  Operati ons I mpacts 

No impact on s o i l  character i s tic s , geo l ogic s tructure or o i l  
production o n  the fl anks o f  the dome or along the p ipel ine 
routes wou l d  o ccur during normal operation and maintenance 
activities . Future s a l t  producti on , however ,  in the area o f  
the new s tor age caverns woul d  be incomp atib 10 with the SPR 
program . Sul fur ( i f any ex i s ts in the cap rock above the 
exp ansion s i te ) a l s o  could not be mine d .  

4 . 3 . 2  Water Supply and Water Qua l i ty 

4 . 3 . 2 . 1  Construction I mpacts 

No s i gnificant impacts on the s upp ly o r  ava i l ab i l ity of surface 
water woul d  result from withdrawal of water for the leach ing 
operation a s s o c i ated with the creation of new caverns . The 
withdrawal would a l s o  have l i ttle e f fect on e i ther the s upp ly 
o r  qual i ty o f  surface water . The propo sed po int of withdrawal 
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wou l d  be on the s outh s i de o f  the I CW ,  3 . 5  mi les east o f  
G o o s e  Lake . The rate o f  wi thdrawal wou l d  b e  1 . 0 3 mi l l ion 
bpd ( b arrel s  per day ) or 3 0 , 0 0 0  gpm ( gal l ons per minute ) ,  
and would extend over 1 1 4 0  days ( 3 8  months ) .  

The imp act from the wi thdrawal o f  l eaching water should be 
s l i ghtly l e s s  than that due to the displ acement proces s . 
During the l e ach water cyc l e , 1 . 0 3 mi l l i on bpd wou l d  be wi th
dr awn to c re ate new c averns at West Hackberry . Later as o i l  
i s  displ aced for the Wes t  Hackberry and Sulphur Mines s i tes , 
the maximum wi thdrawal o f  1 . 47  mi l l ion bpd would b e  uti l ized . 
The M I T  Water Qua l i ty Network Model ( Harleman et a I , 1 9 7 6 ) 
was used to predict the impact o f  the withdrawal process for 
l e aching water on the sur face water system o f  the I CW .  Based 
on thi s  model flow ve l o c i ti e s  throughout the I CW would be 
a l tered by 0 . 0 3 ft/sec or l e s s . 

Dur ing the l S D -day withdrawal proc e s s  the incre ased s a l inity 
would be smal l in the I CW and wou l d  be s imi l ar fo r both sets 
o f  s a l inity regime s given in Appendix D . 2 7 . The dual s a l inity 
regimes were used to approximate the seasonal s al inity vari a
tions o f  the I CW near the wi thdrawal point .  The max imum 
s a l inity increase ob served in the vicinity o f  the withdrawal 
p o int was l e s s  than 0 . 2  ppt . The maximum s a l inity increase 
at any l o c ation in the I CW was l e s s  than 1 pp t .  A detailed 
desc ription o f  s a l inity incre ases al ong the entire waterway 
unde r the two sets of b oundary conditions is presented in 
Appendix D . 2 7 .  

Bl ack Lake has been p roposed as an alternative s ource o f  
l e aching water for the We s t  Hackberry s i te . I f the l ake 
were comp l ete ly i s o l ated from other water bodies the withdrawal 
r ate previously noted wou l d  lower the water level o f  the 
l ake 6 . 0 5 x 1 0 -2 ft/day ( as exp l ained in Appendix D . 1 2 ) . 
Because the l ake i s  connected with both Calcasieu Ship Channel 
vi a B l ack Lake Bayou and with the I CW via Alkal i Ditch , the 
actual rate o f  fal l  o f  water would be much l e s s  than the 
val ue noted . I nduced currents in both the bayou and the 
ditch wou l d  s e rve to rep lenish the water wi thdrawn from the 
l ake . Thus , e s s enti al l y  a l l  o f  the repleni shment wate r ';VQuld 
actual ly come indirectly from the C a l c a s i eu Ship Channe l or 
the I CW .  

Based o n  the M I T  Water Qual i ty Model results p re sented in 
s ecti on C .  3 . 2 . 2 . 1 ,  and in Appendix D . 1 2 ,  the withdrawa l o f  
le aching water wou l d  dep re s s  the level o f  B l ack Lake l e s s  
than . 1 7 feet . I nduced fl ow e ffects in Bl ack Lake Bayou 
would produce current changes of l e s s  than . 1 3 ft/sec whi le 
i n  Alkal i Ditch such changes would amount to l e s s  than . 1 1 ft/ 
sec . Because more o f  the rep l enishmen t  wate r entering Bl ack 
Lake would be supp l ied via Alkal i Ditch ( which connects with 
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the I ntracoastal Waterway ) than via Bl ack Lake Bayou ( which 
c onnects with the Calcas ieu Ship Channe l ) ,  the s a l i nity in 
B l ack Lake would decrease dur ing the withdrawal proces s .  
A decrease in s al inity in Alka l i  Ditch and in that p ortion 
o f  Bl ack Lake Bayou between Bl ack Lake and Alka l i  D i tch would 
a l s o  be expected . In that p orti on of Black Lake Bayou between 
Alkal i Ditch and C a l cas ieu Ship Channel , the s a l i nity would 
increase due to more s a l ine water being drawn from Calcas ieu 
Ship Channe l . The maximum increase in s al inity in thi s reach 
of the bayou woul d  be less than 3 . 2 ppt . 

None o f  the predic te d  impacts on water l evel or s a l inity re
suI ting from the withdrawal o f  l eaching water from B l ack 
Lake under normal environmental conditions appear s i gni fic ant . 
Under special conditi ons involving wind- dr iven tide s , as 
described in section C . 3 . 2 . 2 . 1 ,  the comb ine d  e ffect of with
drawal and a depre s s ed water leve l could prove s i gni ficant 
for a period o f  a few days in portions o f  the l ake l e s s  than 
one foot deep . 

I n  addition to changes in the water l evel o r  s a l inity o f  
Bl ack Lake , certain other potential imp acts exi s t .  Near the 
mouth o f  B l ack Lake Bayou the water in the Calcas ieu Ship 
Channe l exceeded the EPA numerical cri teria* for pheno l s , 
mercury , and phosphoru s . I n  additi on , the l evel o f  o i l  and 
grease at the Corps of Engineers s amp l ing s tati ons was exces 
s i  ve ( s ee Appendix D ) .  To the extent that C a l c as ieu Ship 
Channe l s e rve s as a s e condary rep lenishment s ource for Bl ack 
Lake , a p ortion of s uch contaminants in the channel woul d  be 
tr ansp orted via Bl ack Lake Bayou into B l ac k  Lake . 

The I CW rep resents the primary rep l eni shment s ource for B l ack 
Lake via Alka l i  D i tch . The l imited water qua l i ty data for 
the I CW indic ates that the leve l s  of phosphorus , arseni c ,  
mercury , toxaphene , l indane , heptachlor , aldrin , chlordane , 
dieldren , endrin and O , P ' -DDT exceed the EPA numeri cal cr iteria . 
I n  addition , the level o f  o i l  and greas e , heptachlor , ep oxide , 
methoxychl o r , P , P ' -DDT , O , P ' -DDE , P , P ' -DDE , O , P ' -DDD and 
P ,  P '  -DDD p o s e  pos s ib l e  prob l ems . Because the I CW would be 
the pr imary rep lenishment s ource for B l ack Lake , the contami 
nants previously noted wou l d  b e  introduced into the l ake at 
a higher rate than normal via Alka l i  Ditch . 

The C a l c a s i eu Ship Channel has a l s o  been proposed as an a l ter
nate s ource o f  leaching water for the West Hackberry s i te . 
The imp act o f  s uch withdrawal should be l e s s  than that o ccur
r ing during the displ acement process ( which is described in 

* For marine aquatic li fe - given in Appendix D . 3  and 
dis cus s e d  in S ec ti o n  B . 3 . 1 . 2 . 1 .  
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S ection C .  3 . 2 . 2 . 1  and Appendix D . 1 3 )  becaus e the rate o f  
withdrawal during le aching i s  l e s s  than that during d i sp l ace 
ment . Based on the re sults pres ented in s e ction C . 3 . 2 . 2 . 1  
the sur face he i ght o f  the C alcasieu Ship Channe l in the vi c i 
n i ty o f  the wi thdrawal point wou l d  b e  reduced l e s s  than 
. 0 1 feet . I nduced flow e ffe cts in Calcasieu Ship Channe l due 
to withdr awal would be ins ign i f i c ant . Li kewi se in Cal cas ieu 
Lake induced flow ve locities would be smal l ,  wi th maximum 
change amounting to l e s s  than . 0 2 ft/s e c . I n  We st Cove , 
ve l o c i ty change s would be l e s s  than . 0 3 ft/ s e c . 

I f  C a l casieu Ship Channe l was used as the withdrawal s ource , 
the change in s a l inity o f  the Ship Channe l ,  Calcas ieu L a ke , 
and We st Cove would be sma l l . Actually , during the 1 5 0 -day 
wi thdrawal proce s s , the s a l inity would de crease or rema i n  
e s s enti ally cons tant throughout mo s t  o f  the water system ., 
The s a l i n i ty decreases are generally not cons idered to be 
the result of the withdrawal operat i on ,  but are p rima r i ly 
due to the p resence o f  nonequ l l ibrium conditi ons exi stl ng in 
p ortions of the water bodi e s  at the time the withdrawa l proce s s  
commenced . 

Brine D i spo s al 

During the leaching proce s s  at We st Hackbe rry , 2 3 0  ppt brine 
wou ld be d i s charged at a max imum rate o f  1 . 0 3 m1 l l i on bpd or 
3 0 , 0 0 0  gpm for 1 1 4 0  days . The operation o f  the brine di ffus 'OOr 
shown in Fi gure 4 . 3 - 1  was s imul ated by a mathemati c al model 
deve l oped by the Dep artment of C ivi l Engineering at the 
Ma s s achus etts I nstitute o f  Techno l o gy ( M I T ) . The model was 
app lied by the National Oceanographic and Atmo sphe r i c  Admini s 
tration ( NOAA ) for a study unde rtaken a t  the r eque st o f  DOE 
to determine the e ffects o f  brine di spers i o n  connected with 
the SPR . 

The M I T  mode l de scribed in Appendix D . 2 5 ,  1 S  a t1me dependent 
model which s imul ate s the tran s i ent plume conditions when 
wind-dr iven current speeds and directIon are I nput . The 
model uses results from di ffuser perfo rmance studi es con
ducted by the U .  S .  Army Corp s  o f  EngInee r s  Waterways Exper i 
ment S tation to determine the mathemati cal di lution facto rs 
in the near and intermedi ate fields ( 0 - 1 0 0  feet from the 
di ffuser ) .  The concentrations in the far- field region we re 
c a l cul ated us ing the MIT trans i ent p lume mode l whi ch has 
been cal ibrated through the rmal dis charge s tudi e s . 

A summary o f  the predi cted s a l inity increases and exces s 
s a l ini ty contours are pres ented in Appendix D .  2 5  and D .  2 8 . 
As discussed in Appendix D . 2 5 the base case invo lved a non
tidal current cycle with a period of 96 hours , a max imum 
upcoast ( e as tward ) current o f  0 . 5  ft/sec and a maximum down
coast ( we s tward ) current o f  1 . 0  ft/s ec . The predi cted fi eld 
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exc e s s  s a l i nity contours , corresponding to the end o f  the 
2 1 s t  hour o f  the fourth current cyc le , are presented in Fi gures 
C . 3 -4 , C . 3 - S , and C . 3 - 6  fo r the bottom , mid-depth and sur face 
p l anes respective ly . As mi ght be expected , due to the negative 
buoyancy o f  the brine p l ume , the exce s s  s a l inities are gre ate st 
in the bottom p l ane and become progre s s ive ly smaller toward 
the s urface . The p redicted field exce s s  s al ini ty contours , 
c orre sponding to the end o f  the 9 3 rd hour o f  the 4th cycl e  
are pres ented i n  Figure C . 3 - 7 . The contours a t  thi s  po int 
appear to be c i rcular in shape , reflecting the ne ar- comp l etion 
of one cycle . 

The vari ation o f  exposed bottom area with exc e s s  s a l inity 
l eve l for the base case i s  pres ented in Figure C .  3 - 8 . As 
indicated in the figure , an area o f  app rox imate ly S .  2 X 
1 0 7  ft2 ( 1 2 0 0  acres ) wou l d  be exposed to s a l inities in exce s s  
o f  1 ppt . The vari ation o f  exp o s e d  bottom area with exc e s s  
s a l inity under s tagnation conditions * i s  presented i n  F i gure 
C . 3 - 9 . As expected , for any given s a l inity level , a larger 
bottom area is invo lved ,  with approximately 1 . 6  x 1 0 8 ft2 
( 3 7 0 0  acres ) exp o s e d  to s a l inities in exce s s  o f  1 ppt . 

I n  addition to the runs with the M I T  model based on es timated 
currents , runs were made with the mode l  us ing field oceano 
graphic and meteorological data gathered during S eptember 
1 9 7 7  - Feb ruary 1 9 7 8 . In general s a l inity plume ori entati ons 
are east-west ( al ongshore ) and mo s t  l i kely dri fting to the 
wes t .  No more than 1 8 6 0  and 2 0 7  acres wou l d  experience s al i n i 
t i e s  greater than 1 and 3 p p t  as a typical case . 

Another potenti al area o f  impact i s  chemical equ i l ibrium be
tween brine and sea water . M I NEQL , a computer program for 
c a l cu l ation of chemi cal equ i l ibri um compos ition in aqueous 
s ystems , was used to s o lve the chemi c a l  equ i l ibrium . S e e  
Appendix D . l S for a detailed di s cu s s i on o f  the mo de l and con
c lu s i ons . 

Envi ronmentally s i gni fi c ant changes in chemi cal comp o s i ti on 
p redi cted to o ccur in brine - s e a  water mixtures inc lude : 

o Ratio o f  free concentr ations o f  magnes ium 
and c a l c i um vlOuld remain rel ative cons tant 
with change s in the exces s * *  s a l inity . 

*A de s cr iption o f  the stagnati on condi tions i s  provided in 
Appendix D.  2 S . 

* * S a l inity concentration above amb i ent . 
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o Free conce�trati ons o f  heavy metal s  wou ld 
general l y  dec l ine wi th i ncreas ing exce s s  
s a l i n i ty ,  

o Speci atlon o f  the heavy meta l s  wou l d  change 
wi th increas ing exce s s  sal inity to give 
gre ater amoun ts of chl oro- comp l exe s a n d  
other s o l uble spe c i e s . 

o The type s o f  precip itate s wo u l d  remain 
rel ative ly constant acro s s  the exc e s s  
s a l inity s c a le with concentrations o f  mo s t  
precipitates increas ing with s a l inity 
increas e s . 

The s e  predi cti ons d i c tate a number o f  conc l u s i ons : 

o Change s in calcium to magne s i um free con
centration rati o s  appear to be sma l l . Thi s  
i s  s i gnificant because change s i n  thi s  r ati o 
can be detrimental to marine o rganisms . 

o The avai l abi l i ty o f  he a 7Y metals to marine 
organi sms may be increased or dec re a s e d  by 
p redi cted formation o f  chI oro-c omp l exes at 
higher sal initi e s . 

o The number and types o f  precip itate s p re 
di cted remained e s s enti ally cons tant as 
the exce s s  s a l inity increased with incre asing 
amounts o f  most precip itated c ompounds at 
higher s a l initi e s . 

B i o logi c a l  tis sue s  examined were from Whi te Shrimp , Croaker , 
z oop l ankton , and S qui d .  The meta l burdens c orrespond qui te 
we l l  for a l l  meta l s  to historic data gathered for the se spec i e s  
from other p arts o f  the Northern Gul f  o f  Mexi co . Metal burdens 
o f  organisms from the Black Bayou and Big Hi l l  di ffu s er s i tes 
were remarkably s imi l ar to tho s e  at we st Hackberry c ons idering 
that wes t  Hackberry has a distinctive ly di fferent se dimentary 
ge ochemi stry . I n  p articular , the we s t  Hackberry sediments 
c arry a greater metal burden than the Big Hi l l  s i te . Water 
c o l umn chemis try data were very s imi l ar for the three s i tes . 

Dredging Operations and spo i l  Di spo s al Operations 

The l aying of pipel ines for the transport of o i l , water , and 
br ine woul d  requ i re a s i gni fi cant amount of dredging in the 
Bayou Choup i que , the l CW ,  Wing Gul l y , Spring Gul l y ,  the Neche s 
River , Cow Bayou , B l ack Bayou , Bl ack Lake , S tark ' s  C anal , 
F i r s t  and S econd Bayou , Hog I s l and Gul l y ,  C a l c as ieu Ship 
Channel ,  and several marshes . oil pipel ine cons truction 
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imp acts have already been evaluated in the supp l ement to the 
F inal E I S  for We s t  Hackberry ( FE S  7 6/7 7 -4 ) .  Impacts o f  c on
s tructing a pipel ine from the S ulphur Mines s i te to the 
s outhern bank o f  the I CW ,  inc luding the dredging requ i red to 
p l ace pipe under the I CW ,  have been evaluated in the Sulphur 
Mines F inal E I S  ( DOE/E I S - 0 0 1 0 ) and are not apprec i ably di ffer
ent from the l aying o f  the paral l e l  p ipe for water tr ans 
p o rt . Tab le 4 . 3 - 1  c ontains the general impacts whi ch would 
o ccur at s ome or a l l  o f  the required dredging s i tes . Tab l e  
4 . 3 - 2  gives the p l aces where dredgi ng wou l d  o ccur , the approxi 
mate amount o f  dredged materi a l  involved and the impacts 
which woul d  be expected to occur . 

I ncreases in turb idity due to dredgi ng woul d  be a s i gni fi
c ant impact . Thi s wou l d  result in a decrease in l i ght pene
tration and an increase in temperature dur ing and for up to 
s everal days fo l l owing c omp l etion o f  dredging . Dredging 
woul d ,  in areas where l ittl e or no dredging has previous ly 
o ccurre d ,  alter the compos ition and nature of bottom sedi
ments . Damage to benthic and other b i o logical popul ations 
wou l d  occur and thi s is further di scus s e d  in the ecol ogi c a l  
s ection . 

D i s s o lved oxygen decreas e ,  nutri ent level increase and release 
of tox i c  materi a l s  s uch as he avy meta l s  and pesticides would 
vary depending on s e diment c ontaminati on at each s i te . However , 
the se impacts should be more s i gni ficant at the Calcasieu 
Ship Channel than at other dredging s i tes due to sediment 
c ontent in thi s  location . 

I mpacts o f  e ffluent runo ff into nearby waterbodi es from con
tained di sposal areas shou ld be rel atively ( as comp ared to 
other impacts ) minor i f  containment areas are properly de
s i gned and c onstructed . 

Grading , Exc avation , and F i l l ing 

The s i te p rep arati on and c ons truction activity would i nvo lve 
a s i gni ficant amount of earth movement dur ing a 5 - month period . 
Approximate ly 2 0 0  acres o f  l and wou l d  be disturbed . Approxi
mately 3 2 2 0  tons or 3 1 8 0  cub i c  yards of s ediment would be 
washed into the sur fac e water system around the West Hac k
b erry s i te as a result of ero s i on of thi s distrubed l and by 
rainfal l .  O f  thi s  total , 3 7 58 tons woul d  be dep o s i ted in 
B l ack Lake with the rema ining 462 tons entering Black Lake 
Bayou . Becaus e the s o i l  is of a s i l t  l o am compos ition , the 
mi nimum rate o f  s o i l  parti c l e  settl ing wou l d  be . 0 18 mm/s ec . 
The introduction o f  such sediment into Black Lake woul d  
increase the average level o f  suspended s o l i ds in the lake 
by 1 . 2 1  ppm ( S ee Appendix D . 1 6 ) . The increa se woul d  per s i s t  
over the entire 5 -month period . 
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TABLE 4 . 3 - 1  

GENERAL IMPACTS AS S OCIATED WITH D RE DG I NG OPERATIONS 

Impac t 

( 1 )  Tur b i d i ty Increase 

Ma j or Contr o l l ing Fac tor s 

Type , number and s i z e  o f  d redge s 
in operation . 
S k i l l  o f  dredge operator s .  
Dur a t ion o f  d redge oper ation . 
Bottom sedimen t  char acter i s t ic s .  
River f l ow cond i t i on s . 

( 2 )  COD Incre s e/ DO Decre a s e  COD content o f  bo ttom s ediments . 

( 3 )  Rel e a s e  o f  Aquatic 
Nutr i ents/Creation of 
Eutr ophic Cond i tions 

( 4 )  Re l e a s e  o f  S u l f id e s  

( 5 )  Re l e a s e  o f  P e s t i c id e s 
and/or Toxic 
Hydrocarbons 

( 6 )  Toxic Metal s 

( 7 )  Lo s s  o f  We tlands 
Hab i t a t  

Phosphorus and n i trogen content 
of bo ttom sed imen t . 

Amount o f  su l f id e s  ( from sour 
crude o i l s )  in s e d imen t . 

content of pes t i c ides and 
petrochemical s i n  the bo ttom 
sed iments . Nature and compo s i tion 
o f  bottom s ed imen t s . 

Lev e l s  o f  tox ic meta l s  i n  the 
s e d iment and the water column . 
Conc en tr ation o f  substanc e s  
which c a n  compl e x  and/or 
precipi tate the s e  me tal s .  
( Such a s  sul f ides or sul f a te s )  

Amount contro l led b y  vo lume o f  
spo i l , den s i ty ( den s i f ication o f  
spo i l )  and s tack ing depth i n  d i spo sal 
areas 
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TABLE 4. 3-2 

SUMMARY OF DREDGING INFORMATION fu�D EXPECTED IMPACTS 

OF DREDGING FOR THE WEST HACKBERRY S I TE EXPANSION 

Location 

Neches River 

Marshes 

Calcas ieu Lake 

& West Cove 

Long Point Bayou 

West Cove Can a l  

West Fork 

Unnamed Bayou 

Starks Can a l  

First Bayou 

Second Bayou 

Hog I s l and G u l l y  

Marshes 

B l acJ: Lake 

ICW 

System * 

Terminal 
(dock) 

BDP 
(proposed) 

BDP 
(proposed) 

BDP 
(proposed) 

BDP 
(propo sed) 

BDP 
(propo s e d) 

BDP 
(proposed) 

BDP 

(a lternate) 

BDP 
(altern ate) 

BDP 
(alternate) 

BDP 

(a l t e rnat e )  

BDP 

(alternate ) 

KdP 
(proposed) 

RWP 
(proposed) 

Amount of Dredged 
Mater i a l  (yd3) 

2 , 000 , 000 

790 , 000 

407 , 000 

2 , 000 

1 , 000 

64 , 000 

10 , 000 

1,500 , 000 

5,000 

5 , 000 

5 , 000 

1 1 1 , 00 6 

5 , 000 

Dredge * *  
Type 

H 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

Expected * * *  
Impacts 

a l l  (1 -7) 

(1) , (2) , & (3) 

.(1) & (2) 

(1) & (2) 

(1) , (2) , & (3) 

(1) , (2) , & (3) 

(1) , (2) , & (3) 

(1) , (2) , & (3) 

(1) & (2) 

(1) & (2) 

(1) & (2) 

(1) , ( 2 ) , & (3) 

(1) , (2) , & (3) 

all (1 -7) 

*BDP is a brine di spo s al pipeline. The s e  will be used in l ater tables. 
RWP is a raw water pipelin e. 

* *  H represents Hydraulic Dredging , B represents Bucket Dredging. 
* * *  Numbers refer to numbered l ist of general impacts in the prec e ding 
table. 
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For the case o f  Bl ack Lake Bayou , 
tons o f  s ediment woul d  incre a s e  the 
s o l ids by 5 . 88 ppm for e s s enti ally 
( S ee Appendix D . 1 6 ) . 

the introduction o f  4 6 2  
average level o f  s uspended 
the enti re 5 -month period 

P o l l utants o f  Mi s c e l l aneous C onstruction Activi ties 

Numerous s o l id and l iquid p roducts , both o rganic and in
o rganic ,  used in c ons truction are potential s ources o f  
chemical and b i o l ogical water pol lution . 

P etrol eum products , herb i c i des , pestic ides and ferti l i zers 
are wel l - known and documented s ources o f  chemical po l l ution . 
Ferti l i zers wou l d  be used in the revegetation o f  areas 
a f fected by grading operations . 

Regardl e s s  o f  the ir origin , b i o l ogical p o l l utants have an 
adverse effect on the water . The p o l lutants of maj o r  con
c ern at West Hackberry woul d  be the pathogenic o rgani sms 
a s s o c i ated with human wastes . The biological po l lutants 
which generally enter rece iving s treams and o ther water bodies 
as  a result o f  c onstruction activities are b acteri a ,  fungi , 
worms , viruses , and other l e s s  preval ent o rgani sms . The 
d i s turb anc e , exposure and s ubsequent ero s i on of s urface s o i l s  
that contain b acteria and o ther organi sms would be c ontr ib 
uting factors . P o l l ution c an be minimized to an ins i gni fi c ant 
l evel by p roper ins truction of pers onnel coupled with good 
housekeep ing practices . 

4 . 3 . 2 . 2  Operations I mpacts 

Water S upply and Water Qua l i ty 

The only s i gni fi c ant imp act on the s upply o r  ava i l ab i l ity o f  
s ur face water wou l d  result from the withdrawal o f  water for 
the disp l ac ement operati on . The maximum rate of withdrawal 
would b e  1 . 47 mi l l ion bpd ( b arre ls per day ) or 42 , 9 0 0  gpm 
( ga l lons per minute ) .  The period o f  withdrawal wou l d  extend 
over a minimum o f  1 5 0  days ( 5  months ) .  The s ame d i s cu s s ion 
of imp acts pres ented in S ection 4 . 3 . 2 . 1  for the withdrawal 
of l e aching water would al s o  apply for the withdr awal o f  
d i sp l ac ement water ( s ee a l s o  Appendix D . 12 ) .  

During displ acement , o i l  may be s imultaneously withdrawn 
from both Wes t  Hackb erry and S ulphur Mine s . I n  o rder to 
p redict the impact o f  water withdrawal from the p roposed 
i ntake loc ation on the I CW ,  the MIT Water Quality Network 
Model was uti l ized . Detai led results from the u s e  o f  the 
model are presented in Appendix D . 2 7 . The resul ts indic ate 
that for the given conditions , the s ur face heights of the 
I CW would not be app reciably altered during withdrawal o f  
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displ acement water . I n  addi ti on , changes in flow veloc iti e s  
w o u l d  be s m a l l  ( 0 . 0 3 ft/sec or l e s s ) throughout the I CW .  

wi th s a l inity b oundary conditions e s tab l i shed to s imu l ate 
c onditi ons of high s al inity in the S ab ine River and C a l c a s i eu 
Ship Channel , a s a l inity increase o f  l e s s  than 0 . 0 5 ppt was 
indicated for the withdrawal po int . The l arge s t  s a l inity 
i ncrease obs e rved anywhere in the I CW was l e s s  than 1 ppt . 
P redi cted s a l inities along the I CW befo re and a fter the with
drawal operation are pres ented - in Appendix D .  2 7 . 

I f  the alternate s i te , Bl ack Lake , were cho sen as the with
drawal l oc ation , s a l inity changes in the l ake would be greater 
than tho s e  p redicted for the I CW as discussed in Appendix D . 1 2 .  
Because o f  i ts greater depth , Alkal i D i tch , would s upply the 
maj  or p ortion o f  the rep lenishment water to B l ack Lake . 
S uch water would b e  fresher than that p a s s ing through Black 
L ake Bayo u . Thus the s a l inity of Bl ack Lake would decreas e 
approximate ly 1 . 3  ppt during the withdrawal p roces s .  Likew i s e  
the sal inity o f  Alka l i  Ditch would decreas e ,  al ong with 
s al ini ty in that portion o f  Black L ake Bayou between its 
j uncti on with Al kali Ditch and Bl ack Lake . I n  that portion 
of Bl ack Lake Bayou east o f  its j unction with Alka l i  D i tc h ,  
however ,  the s a l inity would increase by as much a s  3 . 2  ppt 
due to the intru s i o n  of the s altier water from the C a l c a s i eu 
Ship Channel . 

I f the Calcasieu Ship Channel were chos en as the s ource o f  
displ acement water a s  de s cribed in Appendix D . 1 3 ,  the wi th
drawal process wou l d  produce very l i ttle change in s a l inity . 
The model indic ated that at the end o f  the l S D -day wi thdrawal 
proce s s  the s a l inity would generally be on the order o f  . 2  ppt 
l e s s  than the s a l inity prior to wi thdrawal .  S imi l ar decreases 
r anging as high as 2 ppt in C a l c a s i eu Lake and 4 ppt in Wes t  
C ove were ob s erved . The se decreases i n  s a l inity are not 
c ons idered to be the result of the withdrawal process but 
i nstead are primarily the result o f  the exi stence of nonequ i l ib
r i um conditi ons ( with respect to s a l i nity ) in porti ons o f  
the water network at the time the wi thdrawal o f  displ acement 
water commenced . 

I n  addi tion to normal envi ronmental condi tions involving 
l unar ( diurnal ) tides , spec i a l  cons ideration must be given 
to wind-dr iven tides . Under certa in meteoro l ogical c ondi 
ti ons , normal l y  a s s o c i ated with the p a s s age o f  a front , winds 
in the area may p er s i s t  in one direction for periods as l ong 
as one week ( Co l eman , 1 9 7 7 ) .  I n  such a s i tuation the water 
l evel in C al c as ieu Lake may be depre s s e d  ( or e l evate d ) 2 to 
3 feet below ( or above ) i ts normal va l ue . At Hackberry , the 
maximum depre s s i on observed in the period from 1 9 44 to 1 9 7 G  
amoun ted to app roximate l y  2 feet below mean sea l evel and 
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p e r s i s ted for app roximate ly 3 days ( Dement , 1 9 7 7 ) .  An ana l 
ysis h a s  been performed with the Netwo rk Mode l t o  determine 
the e f fects of such a depre s s ion of the water l eve l in both 
the Calcas ieu Ship Channe l and the I ntracoastal Waterway . 
The results o f  such an analysis are a l s o  pres ented in Appen
di ces D . 1 2 and D . 2 7 .  Such results indi c ate that under the 
influence o f  a wind-driven tide the level o f  B l ac k  Lake would 
temporar i ly drop approximate ly . 8 6 feet . Thi s drop , combined 
with the drop of . 1 7 feet re sulting from the withdrawal 
proce s s , would produce a total decrease in the water level 
of 1 . 0 3 feet . The l ake is reported to have a mean depth of 
4 feet , but in the vi c i nity of the withdr awa l point it may 
be much shal l ower . I n  such sha l l ow regions a drop on the 
order o f  one foot could be s i gni fi cant . Dur ing the withdrawal 
phase , the added e f fect of wind-driven tides may occas ionally 
c ause the l ake bottom to be exp o s ed . The s e  tides normally 
l ast fo r no more than three days in the area of Black Lake . 

Brine D i sposal 

The displ acement operation would vary from the le aching opera
tion only in the p l acement of exc e s s  s al inity contours wi thi n 
the brine p lume and the s i ze o f  the p l ume . Thus the di s cu s 
s i on pres ented in Section 4 . 3 . 2 . 1  concerning chemical c om
p o s iti on fo r the leaching operati on is equ a l ly app l i c ab l e  to 
the fi l l  op erati on .  Data i s  given in Appendix D . l s for the 
chemi c a l  comp o s i tion at various exc e s s  s a l inity contour s .  
The impacts de scribed for the le aching operation app ly equ a l ly 
for the case o f  fi l l ing . 

The anti c ip ated o i l  in brine would be l e s s  than 1 5  ppm ( Appen
dix S )  and wou ld be rap idly di luted sti l l  further at the 
di ffuser location . Thus , no vi s ible sheen i s  expected to 
fo rm as a result o f  dis charge . 

P o l lutants o f  Mi s c e l l aneous Maintenance Activiti es 

The maj or sourc e s  o f  maintenance-related chemi c a l  and b i o l og
ical p o l lution are genera l l y  s imi l ar to tho s e  present during 
the constructi on of the fac i l ity ,  but the magnitude o f  such 
sources wou l d  in general be smaller than tho se resulting 
from c onstruction . 

S ubsur face Water 

Current des ign for the We st Hackberry SPR fac i l ity does not 
involve use of the shal low aqu i fers as a s ource o f  di splace
ment water , nor does it invo lve use o f  the deeper aqui fers 
as a s i te for brine di sp o s al . Thus the subsur face water 
system would exper ience no imp act as a result of fac i l ity 
operati on . 
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4 . 3 . 3  Ai r Quality 

4 . 3 . 3 . 1  Construction Impacts 

The cons truction of the proposed o i l  s tor age fac i l i ty at We st 
Hackberry would re sult in combustion and fugi ti ve emi s s  ions 
al ong the brine p ipel ine right-o f-way , the water s upply ri ght
o f-way , and at the dome . 

Fugi tive dust emi s s i ons ( 1 . 2 tons per acre per month o f  con
struction ) wou l d  a l s o  be generated during l and c le aring and 
grading o f  roads . Annual tonnage emi s s ion rates are summa
rized in Tab l e  4 . 3 - 3 . 

Vehi cul ar emi s s ions o f  6 . 9  pounds o f  parti c l e s  per vehic l e  
mi le during s i te construction would occur due to the u s e  o f  
heavy- duty cons truction equipment , such a s  bul ldozers , c ate r
p i l l ars and graders , and l i ght- duty vehi c l es such as p i ckup 
trucks and automobi les . Dri l l  rigs used in dri l l ing new 
wel l s ,  a l s o  produce s i gn i fi cant quantities o f  exhaust output . 
Emi s s i ons emanating from the above s ources inc lude p articu
l ates , s u l fur oxides ( SOx and S02 ) ,  carb on monoxide ( CO ) ,  
non-methane hydroc arbons ( NMHC ) , ni trogen oxides ( NOx and 
N02 ) ,  and sma l l  amounts o f  al dehydes and organic ac ids . 
Actual emi s s ion strengths wou l d  be a function o f  fuel u s e  
pre ference , i . e . , gas o l ine or dies e l . 

Exhaust emi s s i ons would occur due to the u s e  o f  he avy duty 
cons truction equ ipment . The USEPA ( 1 9 7 6 ) has indic ated that 
at a di s tance o f  1 0 0  meters from a hi ghway , annual N0 2 con
centrations wou l d  be no gre ater than 40 � g/m3 . As a res u l t ,  
combustion emi s s i ons from the se sources a s  we l l  a s  l i ght
duty vehi c l e  s ources are expecte d to have minimal impact on 
the amb ient air qual ity ( Tab l e  4 . 3 - 3 ) and are not incl uded 
in the mode l analys i s . 

A final source o f  cons truction emi s s i ons involves grinding 
and subs equent p ainting of the l arge storage tanks . The 
painting o f  the se tanks wou ld c omprise a s i gni fi c ant s ource 
of hydroc arbon vap ors during app l i cation ( S ee Table 4 . 3 - 3 ) .  

The use o f  ab ras ive s during the construction phase in pre
par i ng s tor age tanks prior to the app l i c ation of l i ght col ored 
p aint results in the emi s s i on of fugi tive dus t .  Approximately 
1 percent o f  the app l ied materi al i s  emi tte d in thi s  manner . 
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Tab l e  4 . 3 - 3  A n n ua l T o n n a g e  E m i s s i o n  Ra t e s 
A t  We s t  H a c kb e r r y  D u r i n g Co n s t r u c t i o n * 

A n n u a l * *  Em i s s i o n s  ( To n s ) 
S o u r c e  o r  A c t i v i t y  

HC P a  S 0 2 N02 CO 

S i t e P r e p a r a t i o n  - 5 9 9 0  - - -
I 

U n p a v e d  Ro a d s  - 2 9 5  I -_. - -

P av e d  Ro a d s  - 0 . 7  - - -

H e av y  Du t y , D i e s e l  
P o we r e d E q u i pm e n t ( l )  0 . 5  0 . 3  0 . 5  7 . 4  1 . 4  

-- -t 
L i g h t -D u t y  V e h i c l e s  0 . 3  0 . 0 5 0 . 0 1 0 . 5 i 

3 . 8  
-- -------1--- 1 

S u r f a c e  Gr i n d i n g  T a n k s  - ::5 . 1  -
! 

- -

---- -- -

Pa i n t i n g  - T a n k s ( 2 ) 
5 . 3 

- - - -

To t a l  - Co n s t r u c t i o n  1 6  6 2 9 8  9 1 3<1 I 3 2 

* 
I n c l u d e s  c o n s t r u c t i o n  a c t i v i t i e s  a t  dome a n d  t e r m i n a l  s i t e s  a n d  a J o n g  
p i p e l i n e  r i gh t -o f -w a y  

* *  
I f  a c t i v i t y  p e r s i s t s  f o r  l e s s  t h a n  a y e a r  ( e . g _  p a i n t i n g  - t a n k s ) then 
t o t a l  e m i s s i o n s  for t h i s  s ho r t e r p e r i o d a r e  l i s t e d 

1 .  T h e  dome a n d  t e rm i n a l  s i t e s  c o n s i d e r e d a s  i n d e p e n d e n t c o n s t r u c t i o n  
s i t e s  o f  e q u a l m a g n i t u d e . 

2 .  Two c o a t s  o f  p a i n t  



The app l i c ati on o f  paint to the SPR s to rage tanks during the 
construction phase would a l s o  re sult in the emi s s i on o f  hydro 
c arbons due t o  evaporative l o s s e s  ( Tab l e  4 . 3 -3 ) .  The USEPA 
( 1 9 7 6 ) recommends an emi s s i on factor o f  1 1 2 0  lbs o f  hydro 
c arbons per ton o f  paint app l i e d  for u s e  l n  es timating 
eml S S l ons . 

The total annual �onnage o f  hydrocarbon,  p articul ate , S02 , 
N02 and CO emi s s l ons from a l l  sources of construction 
activi ty at Wes t  Hackberry ate s ummari zed in Tab l e  4 . 3 - 3 .  
A deta i l ed analys i s  pre s enting the assumptions used to 
produce the values in T ab l e  4 . 3 -3 is c ontained in Appendix C ,  
s ection C . 3 . 1 . 3 ;  whi l e  technical detai l s  and c a l cul ations 
are in Appendix E .  

Air Qua l i ty I mpact 

Mode l ing analyses were perfo rmed to e s timate imp acts to am
b i ent a i r  qual i ty . The mode l i ng cons i s ted o f :  ( 1 )  the u s e  
o f  the model PTMAN t o  p redict the fre quency o f  occurrence o f  
viol ati ons o f  app l i c ab l e  standards and the di s tr ibuti on o f  
p o l lutant concentrati ons a t  downwind receptor loc ations and 
( 2 )  the p redi cti on o f  annual centerl ine pol lutant ground l eve l 
c onc entrati ons by the model CDM uti l i z ing nearby historical 
meteorological data . 

C onc l u s i ons regarding the c onstructi on imp acts to air qua l i ty 
for the We st Hackberry s i te are summari zed a s  fol l ows : 

o P aved and unpaved roads account for l e s s  
than 5 percent o f  the c onstruction phase 
p articul ate s with the vast maj ority ( 3 0 0  
tons/ye ar ) from unpaved roads . 

o C ombusti on c ontaminants woul d  be wel l  
di spersed and the overall imp act o n  alr 
qua l i ty wou l d  be ins igni fi cant . 

o The 3 -hour s tandard for nonmethane hydro
c arbons ( NMHC ) woul d  be viol ated within one 
Km o f  the s ource at a maximum annual 
fre quency of approximate ly 1 percent . 

o The 3 -hour NMHC s tandard woul d  be viol ated 
for tank painting at the Wes t  Hackberry s i te 
at a downwind di stance o f  4 Km ( s ee Fi gure 
4 . 3 - 2 ) . The maximum frequency of viol ati on 
wou l d  be 1 percent of the time annually and 
the vi o l ation would occur to the we st o f  the 
dome . Actual painting wou l d  take l e s s  than 
a month . 
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F i gure 4 . 3 - 2  
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o Preparing ( grinding ) tanks would violate the 
24-hour p articul ate s tandard 1 Km downwind . 

o Because a water spraying pro gram which would 
reduce fugitive dust emi s s ions by 50 percent 
i s  to be used , p articu l ate emi s s i ons from 
roads and cleared areas would be in comp l i ance 
with app l i cab l e  standards . 

Ground l evel p articulate concentrati ons are shown in Figure 
4 . 3 -3 .  

I n  s ummary , the construction o f  S PR fac i l ities at the West 
Hackberry dome would no t result in o ffs ite viol ati ons of the 
app l ic ab l e  amb ient air quality standards . with the p o s s ib l e  
exception o f  the p ainting o f  the proj ect storage and treat
ment tanks , a l l  indi c ated viol ations would be wi thin the 
p robab l e  p l ant s i te boundaries . Maximum construction phase 
imp acts on local amb i ent air qu ality c an be attributed to : 
( l )  tank preparation and ( 2 )  l and preparation acti vi ties . 
The remai nder o f  the construction phase s ources are mob i l e  
and are fairly widely di stributed . A s  a result , the i r  impact 
on amb i ent air quality tends to be very local and of a short 
durati on . such s ources include vehi cular us age and fugi ti ve 
dus t  l o s s e s  from proj ect ro adways . All c alcul ations are 
conservative in that they do not inc lude the use of ab atement 
techniques . 

4 . 3 . 3 . 2  Operations Impacts 

The emi s s i on s ources from operational activi ties at the We st 
Hac kberry dome would be primar i ly from di s s o lved hydrocarbons 
whi ch are pres ent in the brine dis charged during o i l  re fi l l . 
The se emi s s i ons wou l d  be the result o f  evapo rative l o s s e s  o f  
gaseous hydroc arbons from exp o s ed l i qu id surfaces o f  c rude 
o i l  and are es timated to result in a maximum emi s s ion rate o f  
2 1 0  tons/year during the fi l l  phas e . The initi al fill ing o f  
the c averns wi l l  not result i n  thi s  higher rate o f  emi s s i ons 
because of the short period of time for di ffu s i on of the hydro
c arbon into the br ine . I n  thi s  analys i s , it i s  assumed as a 
wo rst case that a l l  o f  the se emi s s ions are in the form o f  
reactive non-methane hydroc arbons ( NMHC ) . 

Annua l tonnage emi s s i on rates have been deve loped for i nd i vidu a l  
operati ona l phase sources from t h e  emi s s i on rates pres ented i n  
Appendix E .  The s e  tonn age emi s s io n s  for We s t  Hackberry expan
s i on are presente d  i n  Appendix C ,  Tab l e  C . 3 - 1 1 . The wor s t  c a s e  
tonnage emi s s ions o f  2 6 5  t o n s  p e r  y e a r  at We s t  Hackberry wou l d  
o c c ur during r e f i l l  f o l lowing wi thdrawal o f  the s tored 6i l .  

Mode l in g  ana ly s e s  h ave been conduc ted for s ub s ta i n t i a l  sources 
or tho s e  which may result i n  a viol ation of app l i c a b l e  a i r  
qua l i ty s tandards . The mode l i ng cons i s t s  o f  ( 1 )  the u s e  o f  the 
model P TMAN to pred i c t  the f requency o f  occurrence of vio l at ions 
o f  app l i c a b l e  s tandards , and the d i s tribution and po l l utant 
concentrations at downwind recep tor location s , and ( 2 )  the 
predic tion o f  
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Figure 4 . 3- 3 
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annual centerl ine pollutant ground level concentrations by 
the model CDM uti l i z ing nearby historical meteorological data . 
Thes e  mode l s  are discussed in greater deta i l  in Appendix C ,  
s ec tion C . 3 . 2 . 3 . 2 .  

The operational phase o f  the program would cons i s t  o f  three 
typ e s  of activity : ( 1 )  initial fill , ( 2 ) drawdown , and ( 3 ) 
refill . Evapo rative l o s s e s  o f  hydrocarbons would emanate 
from exposed surfaces o f  c rude o i l  during each o f  thes e  p ro
j ect phas e s . At the dome s i te ; hydrocarbon l o s s e s  would emanate 
from ons ite tanks ( up to 48 tons/year ) and the dome pump house 
( up to 8 tons/year ) .  Additional emi s s i ons would occur during 
the operational phase due to the u s e  o f  p aved and unpaved 
r oads by l ight-duty vehicles ; however , the overall imp act o f  
thes e  s ources on ambi ent air quality would b e  insigni fic ant . 
The most s i gni fic ant s ource o f  hydro c arbon emi s s i ons would be 
the b rine p onds which could produce up to 210 tons/year during 
the refill phas e . 

S hort-term modeling calculations have b een perfo rmed for pro
j ec ted hydroc arbon emi s s i ons at the dome . The calcu l ations 
are based upon c oncomitant emi s s i ons from all s ources inc luding 
tanks and p ump hous e s . At the dome s i te ,  short-term NMHC 
ground level concentrations would exceed the 3 -hour s tandard 
0 . 5  Km downwind from the brine holding p ond during o i l  r e fi l l  
due t o  the release o f  di s s o lved hydroc arbons in the brine 
( se e  Appendix N ) . Thi s  would b e  a l oc al ized ai r quality problem 
and would b e  confined within the s ite boundaries . 

Annual NMHC ground l evel c oncentrations have been calculated 
for the dome . Figure 4 . 3 -4 provides the results o f  thi s 
analys i s  for the s torage s i te . This c alculation i s  based 
upon the conservative ( worst case ) assumption that b oth the 
fill and drawdown phases would occur , at least in p art , during 
the s ame annual period . Annual NMHC c oncentrations would be 
generally less than 0 . 5  � g/m3 downwind of the dome s ite s ources . 

I n  s ummary , the annual tonnage emi s s ion rate for the West 
Hackb erry exp an s i on is rel atively sma l l  ( s ee Tab l e  C . 3 - 9 ) in 
compari s on to regional hydrocarbon emi s s i on leve l s  in thi s 
region o f  heavy petrochemi cal activity . Thi s fac t ,  c oup led 
with the presently accepted r ationale that l ocal oxidant leve l s  
are not directly rel ated t o  emi s s ion s trengths from l ocal , 
i s o l ated s ources , indic ates that it i s  unl ikely that the 
p roposed fac i l ity would have a s i gnificant imp act on obs e rved 
leve l s  o f  photochemical oxidant . The fac i l i ty would not result 
in vi o l ations of s tandards for o ther c ontaminants . 

Cur rent Regul ations 

Current regul ations restricting air p o l l utant emi s s i ons from 
operations nece s s ary for the devel opment and u s e  o f  the SPR 
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fac i l ities c an be grouped into emi s s ion regu l ations and ambient 
air quality s tandards . Federal and s tate ( Loui s i ana and Texas ) 
emi s s ion regul ations are summarized in Appendix C ,  sec tion 
C . 3 . 1 . 3 . 3 .  Nati onal amb ient air qua l i ty s tandards are p re sented ' 
in Tab l e  C .  3 - 6  and Loui s i ana S tandards in Table C .  3 -7 . I n  
December 1 9 7 6 , USEPA adopted an " emi s s ion o f fset" p o l icy a s  
p art o f  i ts " new s ource review" p rocedure s .  Under thi s  p o l i cy 
new s ources are required to show that the i r  emi s s i ons p lus 
reductions in emi s s i ons from exi sting s ources requi red under 
the s tate Imp lementation P l an equal a net decre ase in emi s s ions . 
That i s , the new s ource should not del ay progre s s  in achieving 
the National Amb i ent Air Quality S tandard ( NAAQS ) .  However 
thi s regu l ation app l ied only to permanent onshore fac i l i ties 
and i s  expected to exc l ude new s ources with "potenti a l "  emi s 
s i ons total ing l e s s  than 1 0 0  tons/ye ar . During the initial 
imp lementation o f  the SPR , the EPA determined that the o ffset 
p o l i cy did not app ly to SPR fac i l ities due to the temporary 
and intermittent nature of its as s o c i ated emi s s i ons . DOE i s  
currently coordinating with EPA to determine to what extent 
the precedent estab l i s hed by thi s  dec i s ion is app l i c ab l e  to 
other SPR s i te s . DOE has b een further advi sed by EPA that 
the o ffset p o l i cy is under revi ew and that a c l ar i fication 
will be forthcoming in the near future . DOE wi l l  take any 
nec e s s ary actions c ons i s tent with thi s  c l ari fication . 

4 . 3 . 4 No i s e  

4 . 3 . 4 . 1  Construction Impacts 

Construction activity as s o c i ated with the West Hackb erry expan
s ion s i te would contribute to acoustical imp acts for residenti a l , 
recreational , farming and other l and u s e  areas in the West 
Hackberry area during the s i te preparation . 

The contr ibuting no i s e  s ources at the s torage s i te area during 
s i  te preparation would b e  air comp res sors , trucks , diesel 
engines , dri l l ing rigs , concrete mixers and general construc
tion rel ated equipment . No i s e  leve l s  typ ical of thi s  equip
ment are given in Table F-2 o f  Appendix F .  The evaluation of 
the construction no i s e  s ources indicates that diesel engines 
would p rovi de the most cons i s tent source o f  no i s e  and that 
dr i l l ing equipment would create the peak s ound l eve l s . The 
areas adj acent to the s torage s i te are sparsely popul ated 
marshl ands . Assuming both day and night time dr i l l ing activity 
o f  two dri l l  rigs , it i s  es timated that the equ ival ent sound 
level contribution ( Leq ) o f  the s i te p rep aration activity 
would b e  no more than 5 5  decibe l s  ( dB )  at 2 , 0 0 0  feet from the 
center o f  the s i te . The c ontribution o f  s torage s i te construc
tion activity to annual day-ni ght l eve l s  ( Ldn ) , assuming 6 
months o f  dri l l ing activity i s  es timated to be no more than 
5 5  dB at 2 , 0 0 0  feet from the center o f  the s ite . 
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As s uming daytime activi ty only , i t  i s  e s timated that p ip e l ine 
construction no i s e  would contribute no more than 5 5  dB to 
the equivalent s ound level (I-dn ) at a d i s tance o f  5 0 0  feet 
from the pipel ine r i ght-o f-way . The annual Ldn leve l s  a l ong 
the pipeline are not expected to be affe cted because o f  the 
re l ative ly short period o f  cons truction activity at spec i fi c  
s i tes . 

No i s e  imp acts from the construction associ ated with the s ite 
preparation for the We st Hackb erry expans i on are s ummari zed 
in T ab l e  4 . 3 - 5 . 

4 . 3 . 4 . 2  operati ons I mpacts 

During fi l l  and/or di s charge operations , there woul d  be no i se 
generated from the c ontinuous operation o f  pumps at the stor
age fac i l i ty .  During oil wi thdrawal ,  as during c avern le aching , 
there woul d  be no i s e  from pump operati ons on the I CW .  The 
no i s e  is expected to be continuous day and ni ght during opera
tions . However ,  s ince the pump s at both the s torage and 
terminal fac i l ity would be p l aced in s ome no i s e  dampening 
enc l o s ure , i t  i s  antic ipated that there woul d  be a negl i gib l e  
imp act o n  exi s ting amb i ent leve l s  i n  the vic inity o f  the s e  
fac i l itie s . 

4 . 3 . 5  Species and Eco systems 

4 . 3 . 5 . 1  Cons truction Impacts 

D i splacement/Le aching Water System I mpacts 

Dredging in Bl ack Lake wou l d  destroy benthic fauna where the 
p ipel ine trench i s  to be l o c ated . Thi s l o s s  i s  not expected 
to be s i gni ficant b ec ause the loc ation of the pipel ine trench 
would be wi thin the area previ ously di s turbed by the l aying 
of the o i l  p ip e l ine . Visual ly-ori ented fish wou l d  temporarily 
vacate the area of the dredging activity and the more turb id 
portions o f  the turb idity p l ume . Feeding wou l d  a l s o  decrease 
in the se areas as the denuded bottom wou l d  have few organi sms 
suitab l e  as fi sh foo d  for several months . For a short period , 
the nutri ents p l aced in the water column due to the agi tati on 
o f  the bottom sub s trate wou l d  stimulate p l anktoni c and 
ep iphyti c p l ant growth . Thi s increase in productivity , 
however ,  would no t be great enough to o ffset the l o s s e s  where 
the trench i s  dug . It i s  expec te d  that one to two years 
would be required for the stab i l i ation and recoloniz ati on o f  
the bottom hab i tat . 

North 
acres 
toxi c  
water 
ab l e . 

o f  the l ake , pipel ine c onstruction wou l d  impact 2 0  
o f  marshl and/open water hab itat . Re le ase o f  spec i fi c  
mate r i a l s  into the water column c annot be p re di cted as 
and sediment quality data for the marshe s  are no t avai l -
However , because o f  the ab sence o f  appreciab l e  currents , 
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Table 4 . 3 - 4  Summary o f  S o und Leve l Contribution s ( d B )  
from Construc t i op Activi t i e s  f o r  the 
We s t  Hackberry Expans i on 

D i s tance f rom 
Construc t ion S i te L L

dn of S ite 
�CJ. 

S torage S ite Area < 5 5  < 5 5  2 , 0 0 0 ' 

P ipel ine Corrido r s *  < 5 5  < 5 5  5 0 0 ' 

Termina l and Dock Are a* 6 4  < 5 5  1 , 8 0 0 ' 

*As sume s daytime activ ity only . 
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the turb i dity increase and di s s o lved oxygen dec rease wou ld 
be intens i fied at the cons truction s i te .  

An imp o rtant concern in the pipel ine c ons truction would be 
the inte grity of the l evee whi ch would b e  cro s sed between 
the marsh and the dry l and management area north of the marsh . 
Bl owouts , whi ch are l arge breache s in levees , would have a 
harmfu l  e f fect on the b i ota of the pasture by a l l owing s a l ine 
water to flow into the area . The breaches normal l y  o ccur as 
a result of sto rm damage , but inappropri ate construction 
techniques can a l s o  bring ab out s imi l ar impacts . As a wo rst 
c ase , if a b l owout occurs in the levee sep arating the marshes 
north of B l ack Lake with the pasture , recovery of the manage 
ment area vegetation may take as l ong as 3 years . 

Except fo r the p o s s ib i l ity o f  b l owouts , impacts to the dry 
l and management area would be l e s s  severe than to any other 
ecological hab itat through whi ch the pipel ine would cros s . 
During the digging o f  the pipel ine trenc h ,  cattl e would be 
exc luded from the immedi ate area and , during the winter , 
water fowl wou l d  not feed where pipelaying acti vi ti es are 
taking p l ace . During the hunting season in November and 
December , thi s area i s  normal l y  opened for 1 5  to 2 0  hunters 
for approximate ly 10 out of 5 0  days ( Lowe ry , 1 9 7 7 ) .  construc
tion over thi s  area during the se months wou l d  di s rupt thi s  
recreational activity . 

Al though the construction right- o f-way i s  7 5  feet , the only 
area to rece ive a s i gni ficant impact wou l d  be a strip approxi
mate ly 25 feet wide where the p ipel ine trench i s  dug and the 
temp orary spo i l  bank i s  located . After the s o i l  i s  rep l aced 
in the trench and reseeded with gras s e s , approximate ly 6 months 
to one year wou l d  be requ i red for recovery of the area depend
ing on the time o f  ye ar o f  construction . As suming a 2 5 - foot 
wide s trip al ong the pipel ine route wou l d  be unava i l ab l e  for 
food p roduction for cattle , approximate ly 14 . 6  acres woul d  
be exc luded from u s e . 

The excavation o f  1 1 7 , 5 0 0  cu . yds . o f  material for the intake 
and b arge s l ips on the I ntracoastal Waterway wou l d  increase 
the amount o f  s o l i ds suspended in the water c o l umn . The 
s ize o f  the turb idity plume from thi s  activity wou l d  depend 
on s everal environmental factors whi ch woul d  be inte racting 
during the time o f  construction ( i . e .  tide s , input from fre sh
water s treams , winds , b arge tra ffi c , etc . ) .  Vi sually-oriented 
fi sh wou l d  temp orarily vac ate the area and benthic organi sms 
c l o s e  to shore wou l d  su ffer increased mortality due to s i l ta
tion . I n  genera l ,  however ,  becau s e  o f  the relatively poor 
aquati c environment in the I ntracoastal Waterway , the prop o s ed 
addi ti onal dredging wou l d  not s igni fi cantly affect the biota 
in the are a . 
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The water supp ly pipeline for Sulphur Mines woul d  be about 
2 0  miles l ong . The portion whi ch woul d  paral lel the Su lphur 
Mine s o i l  l i ne would be l aid in l and whi ch is primari ly uncul
tivated dry l and . Here , the pa sture gras s e s  redisturbed 
( i nstal lation of o i l  p ip e l ine woul d  be original disturb ance ) by 
pipel ine construction are expected to be reestab l i shed within 
2 years . Where the l ine mus t  be l aid acro s s  cultivated fi e l ds , 
a l onger period o f  impact wou ld result due to the mix ing o f  
s ubs o i l  into the more ferti le and better-drained top s o i l . 
S l i ghtly over 2 miles o f  wooded l and wou l d  be cro s s e d ,  where 
trees cut for the p ipel ine right-o f-way woul d  be rep l aced by 
l ow shrubs who se roots wi l l  not interfere with e i ther the 
o i l  l ine or the p roposed water p ip e l ine . Due to the more 
intens ive activity of l aying two l ines instead of j us t  one , 
there may be more impact on the waterways and marsh areas . 
The s i ltation and turb i dity c aused by dredging would de s troy 
benthic o rgani sms . In the I CW ,  the se include mo l lusks , poly
chaete s , amphipods , fly l arvae , and o l i gochate worms . 
Increased excavation and u s e  o f  vehicles in the marshes would 
damage and de stroy marsh grass es , ep iphyti c organi sms , and 
bentho s . However , only about 0 . 2  mile o f  open water must be 
cro s s e d  and 0 . 4 mile of marsh . 

The water l ine wou ld be laid al ong the We s t  Hackberry o i l  
p ipel ine right-o f-way o n  the south bank o f  the I CW for a 
di s tance o f  about 3 mi les . Thi s  would require reexcavati on 
of the spo i l  b ank , resulting in s ome ero s i on . Reve getation 
i s  expected to occur , however , within 1 year . 

Brine D i sposal Sys tem Impacts 

Proposed Brine P ipel ine Route . Impacts on bi ota from con
s truction of the p roposed br ine p ip e l ine to the Gul f  would be 
locally s i gni fic ant , but sUb s tantial recove ry would occur 
wi thin two years . Construction of the brine pipel ine from 
the central p l ant to the east wou l d  de s troy nonmob i l e  and 
s l ightly mob i l e  pasture organi sms in the p ath of the p ip e l ine 
and increase ero s ion and sedimentation . The marsh and c anal 
system in the vicinity of the dome would assimilate the sma l l  
and transient incre ased sediment l o ad with l i ttle e ffect on 
the organ i sms pres ent . Pipel ine construction acro s s  sma l l  
drainage channe l s  would probably c ause s l i ght increases in 
turb idi ty and se dimentation in the adj acent channe l s  with 
whi ch the drainage channe l connects . Se diment transport in 
conj unction with rain , could reduce production by submerged 
aquatic p l ants whi le the associated nutrient enr ichment could 
ul timate ly stimul ate product ion . S ome fish probably would 
avo id the area of increased turb idity , and benthic animal s 
might be phys i o l ogically harmed o r  the ir microhab itats degraded 
by depos ition of sediment . Such aquatic imp acts would be 
sma l l  and short- l ived . Although bushes and trees would require 
s everal growing seasons to recover to preconstruct ion c on
di tions , a ground c over of weeds , grass es , and shrub s wou ld 
p robably be we l l  estab l i shed by the end o f  one growlng se ason . 
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I ncreases in the sediment load where the l i ne woul d  p a s s  across  
aquatic envi ronments would directly imp act bentho s , fish and 
p l ankton ( inc luding migr atory l arval forms ) .  I n  addition,  
the dredging would initi ally de s troy mo s t  of the benthic 
o rganisms along the pipel ine route . 

Cons tructi on o f  the brine l ine wes t  o f  the C alcas ieu Ship 
Channel wou l d  imp act o rgani sms in the marshl and and marsh 
channe l s , in Wes t  Cove of Calcas ieu L ake ; and i n  dry gras s 
l and , s andy areas and marshes near the c o as t .  

Land denuded o f  vegetation al ong this north- s outh s ection o f  
the prop o sed brine route would b e  revegetated within 1 to 2 
years . Direct imp acts to p l ankton and bentho s would be 
rel ative ly short - l ived away from the area actu a l l y  dredged , 
but e ffects on future p op u l ation s izes , age s tructures , and 
dynamics could pers i s t  for two ye ars or l onger . Reduction 
in the food of estuarine fish could bring about a s l i ght 
dec l ine in thei r  numbers . On the other hand , enrichment 
wi th p l ant nutrients o f  the impacted estu arine waters wou ld 
p robab ly stimul ate p rimary production and , s ubsequently , 
s econdary production . The se increases could o ffset l o s s e s  
c aused by direct destruction and degradation o f  water qual ity 
c aused by p ip e l i ne c ons truction . The s tructure o f  the im
p acted b i o logical communities would probably a l s o  change 
s l ightly .  

For the remainder o f  the proposed route , a cons i derab l e  
amount o f  marshland , gras sy areas above the beach , the be ach 
its e l f ,  and the floor of the Gul f  of Mexico wou l d  be imp acted . 
Organisms in the marsh and coastal gras s areas wou l d  probably 
be ree s tab l i s hed wi thi n  one to two ye ars . Organisms wou l d  
be reestab l i shed a t  former leve l s  a t  the beach c ro s s ing po int 
in a frac tion o f  a year . Water fowl , shore b irds , p a s s erine 
b irds , mammals and other mob i l e  verteb rate s would b e  tempo 
rari ly distu rbed and displaced along the p roposed b rine di s 
p o s a l  route during cons truction . 

D irect s tre s s  on o rganisms resulting from degradation o f  
water chemi stry during brine line cons truction beyond that 
now present or proj ected would be s l i ght . Brine l ine con
s truction wou l d  c ontribute to a s l i ghtly hi gher leve l o f  
PCB ' s  and pesti c ides i n  biota but the increase wou l d  be 
s ho rt-term and ins igni ficant . 

Alte rnate Brine P ipe l ine Route . The al ternate pipel ine route 
to the Gul f  beyond the initial section which i s  c o incident 
with the prop o s ed l i ne , wou l d  p l ac e  the l ine in the S tark ' s  
C anal for mo s t  o f  its length . Prior to reaching the c anal , 
the p ipel i ne wou l d  p aral l e l  State Hi ghway 2 7  for approximate ly 
one mile . The route along thi s hi ghway i s  an arti fi cal ly 
maintained hab itat cons i s ting of a mowed easement with 
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occas i onal sma l l  shrubs . After r e fi l l ing and reseeding o f  
the pipel ine di tch , thi s  area would e s s enti a l ly revert to the 
s ame hab itat type as exi s ted be fore the ditch was dug . 

For 1 5 . 9  miles the pipe would b e  p l aced in the S tark ' s  C anal . 
Both during and a fter pipel ine cons tructi on , thi s  c anal would 
be s ub j ected to gre atly increased turb idity and sedimentati on 
unti l the bottom and road b ank had reestabl ished . 

P l ant species pres ent might nDt c omp lete ly return to the e ar
lier comp o s i ti on for an addi ti onal year o r  two . It s eems 
l i ke l y  that the incre as e in suspended s o l ids in the S tark ' s  
C anal would be confined and would not be mani fes ted in l ateral 
c anal s  connecting to the West C ove of C a l c as ieu Lake and the 
interior o f  the S abine Nati onal wi l dl i fe Re fuge . 

P l ankton ,  fish , and p arti cul arly bottom organi sms would be 
adversely a ffec ted . F i sh wou l d  l os e  a food s ource and the 
u s e  o f  the affected area for a time . Bottom organi sms would 
p rob ab ly experi ence hi gh mortal i ty ,  reduction or temp orary 
c e s s ation of reproducti on , and s l owed growth . The s e  e ffects 
would be l oc a l i zed and short term . 

S ettl ing o f  the suspended sediments would interfere with s et
tl ing o f  p l anktonic l arvae and reduce or el iminate c over and 
food for s ome of the sma l l er animal s pres ent on or near the 
bottom . Temporarily reduced p l ankton production as a result 
of increased turb idity pos s ibly would be regaine d  a fter the 
water c l e ared because o f  the re lease o f  inorganic nutri ents . 
Water fowl and sma l l  mammal s  al ong Hi ghway 2 7  would al s o  be 
di s turbed during c onstruction and woul d  fee d  and ne st ne ar 
the route to a l e s ser extent for s ome time a fter c onstruc
tion . Thi s  would temporarily reduce the recreati onal value 
of the s cenic hi ghway . 

Many more birds would be impacted by incre ased noi s e  from 
Novembe r  thro ugh March when most o f  the mi gratory water fowl 
which u s e  the Re fuge are pres ent . An indeterminate , but 
l arge number ( thous ands ) of b i rds and mammals could be 
affected in any s e a s on . Recreati onal fishing and crabbing 
along the route would be curta i l e d  during construction and 
unti l they recovered from the construction imp acts . 

Aquati c imp acts s imi l ar to thos e  produced in the Re fuge would 
b e  c aused by construction of the brine l ine in S tark ' s  C anal 
al ong the we stern s i de of Mud Lake . There are no connections 
from the c anal to Mud Lake and i t  would not be directly 
imp acted . Birds and other wi l dl i fe frequenting the pastures 
border ing Stark ' s  C anal would be temporarily di s turbed by 
construction activiti e s . 
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water fowl and aquatic organi sms would be impacted in the 
shal l ow marshy arm off Stark ' s  Canal through which the p ipe
l ine would pas s . Ful l  recovery would probably occur within 
two years . Thi s part of the route i s  bo rdered by pasture 
having w i l dl i fe and l ivestock which would be distrubed only 
dur ing construct ion . 

S outh o f  Hi ghway 8 2  the brine p ipel ine would cut through a 
b and o f  tal l  co astal gra s s es on a s l i ght ridge above the 
beach . Thi s disturbed vegetation , and the as s o c i ated animal 
l i fe probably would recover within one year . wildl i fe ,  
p articul arly s horeb irds , would be disturbed both in the se 
co astal gra s s e s  and the beach to the south . 

Small b i oti c constituents o f  the be ach would be destroyed o r  
disturbed in the immedi ate cons truction area and f i s h  in the 
tidal z one could be briefly d i s turbed . I n  general , there 
would be a rel atively rap id recovery of the b iota in thi s  
ecos ys tem . 

Cons truction o f  the 7 -mile br ine l ine in the fl oor o f  the 
Gul f ,  would temporarily el iminate a maximum o f  approximate ly 
42 . 5  acres o f  benthic organi sm hab i tat . Turb i dity resul ting 
from s uspens i on of bottom materials disl odge d during and after 
pipel ine bur i al would al s o  temporarily reduce phytop l ankton 
and benthic al gae production for a short period . S ome o f  the 
benthic organi sms near the route could be a ffected by s ediment 
settl ing during and for a rel atively s hort period after con
s tructi on . Such sediment , if taken in by filtering benthic 
animal s ,  could inte rfere with the i r  feeding and resp i rati on .  
Re lease o f  the chemi cal nutri ents from the se sediments may 
have a s l i ght stimul ating e f fect on phytopl ankton a fter 
turb idity has dimi ni shed c l o s e  to the p ipel ine . 

Storage s i te 

Forty acres on the s i te will be c l eared o f  pasture vegetation 
in order to cons truct the central p l ant as part of the ESR 
fac i l i  ty . The impacts on b i ota which wi l l  re sult from thi s  
construction were assessed i n  the We st Hackbe rry E I  S ( FES 
7 6/ 7 7 - 4 ) . I n  addition to the s o i l  organisms and b i o l ogical 
production lost for the l i fetime o f  the pro j ec t ,  a total o f  
4 0  to 6 0  cow-cal f units * o f  beef p roduction per year wi l l  be 
excluded . Thi s loss i s  valued at $ 1 0 , 8 8 0  per year . An in
determi nate part of s ome 160 additi onal acres needed for 
exp ans ion would also be l o st from cattl e production for 
varying time periods as a result o f  p ipel ine and road con
struction . 

As a result o f  ero s ion a s s o c i ated with cons tructi on acti vi
ties 3 , 2 2 0  tons o f  sediment would enrich the l ake-marsh-bayou 
system . S hort-term turb idity increases would inhib it primary 

* Cow-cal f unit - One brood cow and he r cal f .  
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production , whi le contami nants such as herb i c i des , insecti 
c i des or spil led hydroc arbons would stre s s  mo s t  aquatic l i fe 
in the area . 

o i l  Di s tributi on System 

Impacts on bi ota whi ch wou ld be a s s oci ated with construction 
of the o i l  dis tribution system have been di scussed in the 
West Hackberry Environmental Imp act Statement Supp lement , 
FES 7 6/7 7 -4 ( FEA , 1 9 7 7b ) . Marshes , dry l and , spo i l  b anks , 
woodlands , ro ads , and wate r and waterways would be imp acted . 
A summary o f  the s e  impacts is pre sented in Appendix C ,  section 
C . 3 . 1 . 5 . 4 .  

4 . 3 0 5 . 2 Operati ons Imp acts 

Displacement Wate r Sys tems Impacts 

The greate s t  impacts on b iota of withdrawal of displ acement 
water from the I CW would be the l o s s  of organi sms in the 
water . This would be particul arly important with respect to 
the l o s s  o f  p l ankton s tanding crop , detr itus , and nutri ents . 
The sma l l e r  organi sms , di s s o lved mater i a l  in susp ended material 
in up to 2 , 2 7 7  mi l l i on barrel s o f  water could b e  removed 
from the I CW over the l i fe of the proj ect . However , s ince 
the I CW i s  a fl ow-through sys tem these l o s ses would b e  readily 
rep l aced and the impact from th is s ource i s  expected to be 
minimal . A much smal l er ( non- s i gni ficant ) impact would prob
ab ly result from imp ingement o f  organism ( entrapment against 
intake s creens ) .  The types o f  organi sms whi ch would be 
affected by water withdrawal inc lude : zoop l ankters ( copepods ; 
roti fers ; proto z o ans ; and young s tages o f  shr imp and crabs , 
Atl antic croakers , menhaden , mo l l usks , polychaetes , and bar
nac l e s ) ,  bac teri a ,  ye asts , and al gae ( genera l l y  di atoms or 
dino fl agel l ates ) .  

Al ternate wi thdrawal Loc ation : Bl ack Lake 

Total densities for zoopl ankton in B l ack Lake are app roximate l y  
5 4 0  animal s/l iter , with 8 perc ent o f  the se animal s being 
l arger forms over 1 mm l ong . S ome 2 . 3 3 x 1 0 1 4  zoopl ankters , 
4 . 1 1 X 1 0 2 6 bacter ial c e l l s , 2 . 0 3 X 1 0 2 4 yeast c e l l s , 1 . 8 1 X 
1 0 7  kg o f  suspended mater i al ( 5 0 percent organic matter ) ,  
and 1 .  7 3  x 1 0 6  kg o f  d i s s o lved organic c arbon woul d  be l o s t  
t o  the aquatic sys tem in and around Bl ack Lake ove r the course 
o f  l e aching and five o i l  disp l acements . The l o s s , in terms 
of zoopl ankton b i omas s , would be approximately 1 . 0 8 x 1 0 6  kg . 
The l o s t  algal b i omas s i s  expected to be even greater than 
the zoopl ankton l o s s . 

Potential food and nutr i ents whi ch woul d  have been ava i l ab l e  
t o  other aquati c organi sms w(>uld a l s o  be l o s t . The contin
uous reduction in s tandi ng crop o f  p l ankton and in n�tri ent 
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detr itus would progres s ively reduce the p roduction base o f  
the ecosystem . Thi s  production base woul d  be repl eni shed by 
two means : ( 1 )  material p roduced outs i de of Black Lake that 
was transp orted into the system by currents and ti des and ( 2 ) 
r e s ident production . s i gni fi cant r e s i dent p roduction o f  
organic detritus to rep l ace that which would b e  entrained 
would require approximately one year after c e s s ation o f  wi th
drawal . I mpo rted detr itus could reach s i gnificant l eve l s  
very rap i dly , but thi s would depend upon the season and flush
ing r ate of the e s tuary . S ince zoop l ankton and benthi c anima l s  
are hi ghly dependent on detri tus , the i r  numbers in Bl ack Lake 
would be greatly influenced by the avai l ab i l ity o f  thes e  nu
tri ent materi a l s . 

s ince the phys ical and chemical changes induced in Bl ack L ake 
and assoc i ated water bodies would be s l i ght , the hab itat o f  
c ommerci ally important speci e s  woul d  not experience any i rre
ver s ib l e  changes . Thus , no permanent change s in the c apacity 
to s upp ort fi sheries spe c i e s  would b e  expecte d .  However ,  
s ome fisheries spec i e s , such a s  brown shrimp , woul d  experi ence 
s ome degree of entrainment due to water withdrawal during 
sus ceptib l e  s tages o f  the i r  l i fe cycl e . The e ffect o f  thi s  
mortality on p opul ation dynamics wou l d  be influenced b y  several 
factors in the l i fe cyc l e  o f  the animal s .  One o f  the mo s t  
important facto rs i s  that shrimp p opul ations a r e  adap te d  to 
he avy mortal ity , espec i a l l y  in the younger l i fe s tages . An 
adu l t  female c an p roduce 5 0 0 , 0 0 0  to 1 mill i on eggs during her 
l i fe .  Obviou s ly only a few of the s e  o ffspring reach maturity 
and reproduc e . Therefore , by virtue o f  the tremendous repro
ductive c ap ac i ty and movement o f  shrimp annually into Bl ack 
L ake , popul ations wou l d  be exp e cted to recover the year after 
water withdrawal ceases ( s ee App endix R ) . 

Imp ingement on the water intake s creens wou l d  present l i ttle 
haz ard to anima l s  s ince the intake velocity is low , o r  to 
l arger p l ants s ince they are unl i kely to b e  floating free 
near the intake . 

Brine D i sposal System Impacts 

During normal leaching and fi l l  operations , imp acts to b i ota 
would l argely be restri cted to the di ffus er area in the Gul f  
o f  Mexico . The fo l l owing di s cu s s ion detai l s  the re sults o f  
( 1 )  the initial model runs b a s e d  on l i terature and regi onal 
data and ( 2 )  l ater results b a s ed on actual s i te spec i fi c  
oceanographic and meteoro l o gi c a l  data . 

outputs o f  the M I T  Trans i ent P l ume Model ( NOAA , 1 9 7 7 a ) pre
dict that , under a worst c ase s i tu ation of e i ght days o f  s tag
nant currents , 3 7 0 0  acres and 140 acres woul d  be imp acte d by 
1 ppt and 3 ppt s a l inities above ambi ent , respectively . Under 
b a s e  case c onditi ons up to 12 0 0  and 70 acres would experience 
s a l initi e s  of 1 ppt and 3 ppt above amb i ent respectively . 
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D i s charge would be maintained during the 3 8  months o f  leaching 
and sub s e quent fi l l  periods of 40 months e ach . At the 5 ppt 
l eve l above amb i ent , model outputs for worst case s tagnant 
c ondi tions show that approximate ly 2 8  acres would be impacted . 

Various runs presented b y  NOAA ( 1 9 7 7 a ) show l ongshore exten
s i ons o f  the brine p l ume at the bottom of the water c o l umn as 
varying from . 7 5 m i l e s  to 2 miles in extent at the 3 ppt above 
amb ient i s ohal ine and 2 to 5 miles proj ected for the 1 ppt 
above amb ient area . Figure 41a in NOAA ( 1 9 7 7 a ) ( s ee Appendix 
D . 2 5 )  shows the re s ults of a r.un dur ing the period of upcoast 
c urrent regime ( 0 . 5  ft/sec ) ,  and del i neate s the l ongshore 
extens ion of the p l ume as app roximately 1 . 2 5  miles and 3 . 7 5 
m i l e s  for 3 . 0  and 1 .  0 ppt above amb ient s a l inity leve l s . 
Res i denc e time s for a water mas s to pass through thi s  area 
would be approximately 3 - 1/2 hours and 11 hours for the 3 . 0  
and 1 . 0  ppt above amb ient areas . Figure 42 o f  NOAA ( 1 9 7 7 a ) 
( s ee Appendix D . 2 5 )  shows the l ongshore extent o f  the p l ume 
as approximate ly 2 miles and 3 - 1/2 m i l e s  respectively for the 
3 . 0  and 1 . 0  ppt above ambi ent s al inity are as . Thi s  run was 
during a period of downcoast current of 1 . 0  ft/sec . Based on. 
thi s , the re s i denc e time of a water mass in the 3 . 0  and 1 . 0  ppt 
areas is approximate ly 3 hours and 5 hours respective ly . 
During s tagnant condi ti ons , the r e s i dence time is essenti ally 
equal to the period o f  s tagnation ( except for tidal infl uen
ce s ) ,  and maximum impacts are expected during thi s  time due 
to the prol onged expo sure o f  the b i ota to e l evated s a l inity 
l eve l s . Under no c ondi tions te sted by NOAA ( 1 9 7 7 a ) c an an 
app rec i ab l e  effect be seen on the s ur face waters . 

The model runs were based on reasonab l e  a s s ump ti ons needed to 
exerc i s e  the model . The se inputs to the model have been re
fined by field c o l l ection of oce anographic and meteoro logical 
data from the We s t  Hac kberry s ite and new runs conducted . 
Thes e runs , based on data c o l l ected during September 1 9 7 7 - Feb 
ruary , 1 9 7 8 , indic ate that up to 1 8 6 0  and 2 0 7  acres wou l d  be 
imp acted by 1 and 3 ppt s a l inities above amb ient resp ective ly 
under typ i c a l  conditi ons . Thus , for typ ical c ondi tions the 
initial model results and those us ing s ite - spec i fi c  data are 
qui te comp arab l e ,  with the 3 ppt contour enc ompas s ing approx i 
mately three time s the area in the l atter runs as comp ared to 
the former . 

The topography o f  the area shows a gentl e s l ope ( l e s s  than 
1 ° ) and would not cause any p rob lems regarding downs l ope den
s i ty flow o f  brine . I rregu l ar top ography , pre s ent in the 
S abine Bank area ( 1 5 miles o f fshore ) ,  wou l d  not act as a 
" b rine s i nk , " due to the prevalence o f  numerous bre aks in 
thes e  shoal s which would a l l ow pass age of a brine s lug ( See 
NOAA , 1 9 7 7 a  and Ocean Survey Nauti cal Chart 1 1 3 4 1 ) .  

Water qua l i ty imp acts rel ated to bi otic functi oning woul d  be 
minor in regard to trace metals . Tab l e  4 . 3 - 5  shows the con
centration of el ements in We s t  Hackberry brine comp ared to 
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Table 4 . 3- 5  

COMPARISON O F  EXPECTED BRINE CONSTITUENTS WITH 
SEA WATER COMP O SITION AND EPA D I SCHARGE RECOMMENDATIONS 

PARAMETERS 

TEMPERATURE (0e)  
PH 
DO (mg/l) 
SAL IN ITY (PPT) 
PHENOL (mg / I )  
T S S  (mg/l) 
VSS (mg/ l )  

EXPECTED 
BRINE QUAL I TY 

INIT IAL D I SCHARGE 
(A) 

OIL & GREASE (mg/ l )  
CYAN IDE ( ug / l )  

Cd ( ug/ l )  < 2  
C r  (ug/ l )  < 2  
C u  ( ug/ l )  < 2  
Pb (ug/ l )  <2 
Hg (ug/ l )  . 4 ,', 
N i  ( ug/ l )  < 2  
Zn ( ug/ l )  < 2  
Sb (ug/ l )  < 2 
Ba (ug/ l )  < 4 0 0  
B (ug/ l )  
Mn ( ug/ l )  1 6 0  
S e  ( ug/ l )  < 2  
Ag (ug/ l )  < 1 0  
As (ug/ l) 4 
Na (mg/ l )  1 2 0 , 800 
K (mg/ l )  5 
Ca (mg/ l )  4 2 0  
Mg (mg/ l )  5 
C l  (mg/ l )  200 , 000 
S0 4 (mg/ l )  1 , 4 40 

AVERAGE 
SEA WATER 

( B )  

3 5 . 0  

0 . 0 5  
0 . 6 

3 
0 . 0 3 
0 . 0 5  

2 
5 

0 . 2  
30 

4 , 5 0 0  
2 

0 . 4 5 
0 . 1  
2 . 3  

1 1 , 0 5 0  
4 7 6  
4 2 2  

1 , 3 2 6  
1 9 , 8 7 0  

2 , 7 1 2  

D I SCHARGE CONCENTRATI ON S  
RECOMMENDED FOR MARINE 

AQUATIC LIFE BY EPA ( C )  

6 . 5- 8 . 5  

5 

5 
5 

o . 1x9 6 h L C 5 0  

0 . 1  
0 . 0 1x9 6 h L C 5 0  

1 0 0  
o . 1x9 6 h LC50 
0 . lx9 6 h L C 5 0  

l ____________________________________________________________________ � 

*Al l b r ine samp les analyzed af t e r  Apr i l , 1 9 7 7  showed no detectab l e  
rrercury levels .  It is therefore suspected that this detectable 
level may be a sampling artifact . 

REFERENCE 
(A) Brine Analysis Resu l ts ,  April ,  19 7 7  
( B )  Introduction to Mar ine Chemis t ry b y  Riley & Ches te r , p . 6 4 ( 1 9 7 1 )  ( 1 )  
(C ) Water Qual i ty Cri t e r ia 1 9 7 6 ,  EPA - 4 40 / 9 - 7 6 -0 2 3 , Sep t ember 19 7 6 . 
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average s e a  water and di s charge concentrations recommended 
for marine aquatic l i fe by EPA ( 1 9 72 ) .  Whi l e  Na and C l  
leve l s  in the b rine are s ubs tantially higher than in s e a  . 
water , no di s charge recommendati ons have been cons idered for 
thes e  generally " non-toxi c "  forms . Only manganes e  ( 1 6 0  I-l g/ l i ter ) 
i s  s omewhat hi gher in the brine than in recommended dis charge 
l eve l s , and , becau s e  of di ffuser des i gn ,  should reach b ackground 
l evel s within a very short distance from the dis charge po int . 
I t  appe ars that leve l s  o f  trace el ements in the brine wou ld be 
more rel ated to the leachwater s ource than the s alt of the dome . 
I n  thi s  respect , the water source ( l eW ) repres ents water o f  
quite acceptab l e  quality ( s ee Appendix T ,  Tab l e s  T-2 and T-3 ) .  

Data on di s s o lved oxygen from the S eptember-December 1 9 7 7  
field c o l l ecti on period indicated s upers aturated c ondi ti ons 
in the mi d and upper water layers . However , even i f  a di s 
s o lved oxygen p rob l em were to become evi dent during s ome 
p art o f  the year a tenfo ld to one hundredfo l d  dil ution ( ne ar 
fi eld ) would increase the disso lved oxygen content o f  the 
water . Thus , there should b e  no p rob lem as far as di s s o lved 
oxygen is concerned except in the immedi ate vic inity o f  the 
di ffusers . 

I t  thus appears that the b i o l o gi c al imp acts woul d  not be 
di rectly rel ated to any one o r  s everal chemical species . 
The maj or di fference in the brine versus s e a  water i s  mainly 
due to the hi gher sodium and chloride l eve l s  and the l ower 
magne s i um and p otas s ium leve l s  in the brine ; with c a l c i um 
l eve l s  virtual l y  identical in b rine and sea water . C a l ci um
magne s i um rati o s  are 84 for West Hackberry brine and . 3  for 
s e a  water ; indi c ating a l arge ion imb a l anc e . The ecologi c a l  
s i gnificance o f  thi s  imb a l ance i s  uncertain , but due t o  the 
rap i d  di l ution at the di ffuser s i te ,  the normal oceani c C a/Mg 
r atios would be ree s tab l i shed in the near fi eld . Al s o , s i nce 
the disp o s al areas are near shore and near tidal p a s s e s , am
b ient C a/Mg rati o s  are expected , at least seasona l l y ,  to b e  
h i gher than tho s e  o f  sea water . There fore , outs ide o f  the 
near fi eld , only o smotic e ffects a s s oci ated with overall in
c reased s a l inities should be operative in the water column , 
and concentrati ons o f  toxins should be at amb ient o r  below 
amb ient leve l s  within the confines o f  the mixing z one . 

I t  should not be overlooked , however , that a s i tuation c an 
exi st in whi ch no one factor o r  chemical sp ecies by i ts e l f  
i s  i n  hi gh enough c oncentration to b e  toxi c , but a number o f  
species acting synergi sti c a l ly c an induce toxicity with accom
p anying ef fects on growth , resp i ration and s urvival . This 
analys i s  has indicated that in the near fi eld a number o f  
factors are at unsuitably hi gh leve l s , and synergi s ti c  e f fects 
are expected to influence the wel l -being of the o rganisms 
exp o s ed to thi s chemical regime . S easonal d i f ferences in 
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phys ical factors s uch as temperature , can further modi fy the 
e ffects . 

Whi l e  s c anty data are avai l able , indicators are that sea 
sur face temperatures range from 1 2 ° C  in January to 3 0 ° C  in 
Augu s t ,  whi le s a l inities range from 24 in May to 34 ppt in 
August ( s ee Appendix 0 ) . Wind data , correl ated with current 
data , shows that August has a rel ative ly l arge prop ortion o f  
currents greater than 5 1  cm/sec with stagnant conditi ons 
occurring only sporadically . October has a l arge proportion 
o f  i ts currents in the s l ack c ategory , espec i al ly tho se on 
the bottom . October s a l inities are � 3 0  ppt and temperatures 
app roximate ly 24 ppt ,  l ower than the August maximum . Thu s , 
the period o f  maximum prob ab i l ity o f  s tagnant water does not 
co inc i de with s e a s ons having environmental extreme s in tem
perature and s a l inity ,  thus reduc ing the p rob ab i l i ty of ad
vers e e ffects in the vicinity of the di ffu s er . 

The b i o ta o f  the We s t  Hackb e rry d i f fu s e r  s ite , as de l ineated 
by the 4 -month f i e l d  s tudy described in Appendix U . 4 ,  is gener a l ly 
typ ical o f  the coastal waters o f  the northern Gu l f  o f  Mexico 
at the 3 0 - foot c ontour interval . Thi s  i s  p articul arly true 
of the phytop l ankton , zoopl ankton and demersal nekton com
muniti es who se species comp o s itons are readi ly comp arab l e  to 
tho se found along the Loui s i ana-Texas co astl ine . S tanding 
crop s  for thes e  c ommuni ti e s  are a l s o  roughly c omp arab l e  to 
tho se e l s ewhere in thi s regi on . The b enthic c ommunity on 
the other hand is dominated by a l imited number of speci e s  
mo st o f  whi ch are typ i c al· o f  degraded conditions such as 
associ ated wi th o i l  sp i l l age . A s i gni ficant finding is  that 
standing c rop for the benthic community i s  l ow . 

The phytopl anktonic community i s  dominated by a mi xture o f  
e s tuarine and marine di atoms . Thi s  probab ly refl ects the 
mixing o f  estu arine waters from C al c a s i eu P a s s  with o ffshore 
marine water s .  Spec i e s  c ompos i tion varies dramatic al ly from 
month to month but S kel etonema , C o s c i nodi s cus central i s , 
Bi ddulph i a  spp . Rhi z o s o l eni a imb r i c ata , R .  robusta , Chaeoto 
ceros currisetum , and C .  decip i ens are 

-
typ i cal dominants . 

I ntere stingly Sep tember 
-

and December were who l l y  dominated 
by j ust one or two sp ecies ( p articul arly Ske l etonema ) whi l e  
October and November showed a diver se , e quitab ly di stributed 
spec i e s  comp o s ition . Dino flage l l ate numb er s , as expected , 
were l ow for thi s  time o f  year . 

The mo s t  abundant zoop l ankton spec i e s  at the We s t  Hackber ry 
brine d i sposal s it e s  are nearly a l l  copepods . Den s i t i e s  
attained h i gh l eve l s . They attaine d  t h e  order o f  1 0 0  f o l d  
greater than des i t i e s  of e s tuar i ne z oop lankton as determined 
i n  the Cooperative Gul f  o f  Mexico E s tuarine I nventory and Study , 
Lou i s iana . The p e ak abundances at We s t  Hackbe rry we re higher 
than the South Texas Outer Continental She l f  by a fac tor of 
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five . The species l i s ts from thi s  work are clo ser to tho se at 
Wes t  Hackbe rry than in the Lou i s i ana estuarine data . The 
species l i s t  inshore contained only on the order o f  a third 
of the species obtained in the brine disp o s al location . 
Average dens ities for a l l  z oop l ankton comb ined generally were 
s omewhat hi gher than obtained in long- term data obtained by 
NOAA from the S outh Texas Outer- c ontinental She l f .  

The species compos ition o f  the nekton community i s  fairly 
c ons tant from month to month , and i s  typ ic al of Lou i s i ana
Texas coastal waters . Standing crop varies markedly from 
month to month , but the se fluctuations app ear to be driven 
by random var i ation in the popu lati ons of the top dominant 
speci es , Acetes americanus , a s erge s tid shrimp , and Anchoa 
mi tchi l l i , the Bay Anchovy . An influx of species during 
November probably re flects the fal l  o ffshore migration o f  
e s tuarine s ummering forms . 

The benthi c c ommunity i s  almo s t  who l ly dominated by e i ther 
the marine worm ( po lych aete ) Mage lona sp . ( October , November , 
Decemb er ) or the c l am Mul l inia l ateral i s  ( S eptember ) .  I n  both 
c as e s  the s econd ranked species was only about hal f as 
abundant as the top domi nant . Such a c ommunity s tructure is 
typ i c a l  o f  environmenta l ly degraded conditions . This i s  
s upported b y  the remarkab ly low s tanding crop in the benthi c  
community . Both Mul l ini a and Magelona are known to be indic ato r 
spec i e s  for degraded environments . 

The mo st severe ly impacted region would be that neare s t  the 
di ffuser port where hi ghe s t  s a l initi e s  overages would be 
encountered . Based on M I T  trans i ent p lume model , uti l i z ing 
l imi ted real world current ob servati ons for the Wes t  Hac kberry 
s ite , no more than 2 0 7  acres would be enclosed by the 3 ppt 
excess sal inity i s ohal ine . I f  total mortality within thi s  
region i s  as sume d ,  about 1 . lx l 0 6  benthic individual s/acre 
would be el iminated . I n  the context o f  the b roadly di s tr i 
b uted ne arshore benthic communi ty ,  thi s  i s  n o t  a s igni ficant 
impact . Beyond the 3 ppt i s ohal i ne brine imp acts on the 
b enthic community would be expected to be minimal . I nasmuch 
as the p l anktonic and demers al organi sms are either qui ckly 
c arried through the diffuser s i te , or c an otherwise avo id thi s  
region , impacts o n  the se communities should be s l i ght . 

Based on res idence time s o f  a wate r mas s in the area o f  the 
b rine plume ( di s cus sed above ) ,  s i gni fi c ant mortality could 
o ccur in the area of 3 . 0  ppt above amb ient sal inity . This 
would be espec i a l ly true when other envi ronmental stre s s e s  
( such a s  high temperature o r  l ow l i gh t regimes ) are opera
tive , and wi l l  be comp l i c ated by rate of change o f  environ
mental factors experienced by the p l ankton . Thi s  app l i e s  
only to the p l ankton in the ne ar bo ttom waters . S ince pro
j ected br ine plume outputs from the model show no appre c i ab l e  
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change in surface s a l inity in the area o f  the di ffu s e r ,  no 
impacts are expecte d  as long as the p l ankton remain in the 
surface l ayers . 

Another imp ortant factor i s  the e f fect o f  j etting from the 
di ffus er ports . There i s  the p o s s ib i l ity that the di ffus er 
could form a " s c reen" dis rupting normal larva l mi grations 
into the e stuari e s  ( Calcas ieu and S abine Lakes ) .  Thi s  que s 
tion was discussed a t  the SPR Br ine Disposal Conference 
( Texas A & M ,  1 9 7 7 ) .  Given the rap id fal l o f f · in the brine 
p l ume with dis tance from the di ffus er ( a s p redicted by the 
M I T  mo de l ) this i s  no t l i kely to be a p rob l em . 

Nekton and mob i l e  bentho s would avo id the area i f  they find 
c ondi ti ons unsuitab le and presumab l y ,  thi s  area ( 1 6 6  acres ) 
wou l d  be temporar i ly l e s s  suitab le as a sp awning and feeding 
ground to the mo re s tenoha l ine members . 

An imp ortant fac tor to cons i der i s  the e ffect o f  di ffuser 
de s i gn and dispo s a l  s ite location on p l ankton mortality and 
meropl ankton migration patte rns . These mi grations are di s 
cus s e d  i n  Appendix Q ,  and invo lve a l l  commerc i al ly important 
crustace ans and fi she s  in the region . S ince the se p l ankton 
depend on currents fo r the ir distribution , and fo r the trans
port of merop l ankton into the e s tuarine nursery grounds ; and 
s ince the di ffuser is des igned to intercept the s e  currents 
( l ongshore ) with maximum e fficiency , then maximum impact i s  
expected fo r both the merop l ankton and the othe r p l ankton 
from thi s de s i gn ,  the width of influence be ing greater than 
3 , 0 0 0  feet . Whi l e  the actual response o f  the p l ankton to 
the ab rupt s a l inity change is unknown , the rate o f  change o f  
s a l ini ty o r  ionic comp o s ition can be very imp ortant , and 
under mo s t  conditi ons ( p lankton floating with the currents ) 
the trans i tion from sea wate r to brine wou ld be very abrup t .  
Due to the length o f  di ffuser invo lve d ,  a l a rge frac tion o f  
the near shore current mas s ( 1/1 0 o f  the current from 0 - 7  
miles o ffshore ) p a s s  through the di ffuser are a .  Again , thi s  
wou l d  apply only to the p l ankton i n  the near bottom waters . 

S ince the West Hackb erry dispo s a l  area l i e s  c l o s e  to the 
mouth o f  C a l c a s i eu Pass  ( 5 - 7  miles ) and the adj o i ning ship 
channe l , i t  is expected that thi s area wou ld experience s ome 
incre ases in s a l inity above amb i ent , at least seasonal ly . 
S a l inity intrus i on into the e s tuary , alre ady a problem ,  woul d  
b e  accel erated . Br ine could conce ivably flow down into the 
ship channel due to dens i ty e ffects and subsequently move 
into the e s tuary as p art o f  the s a l t  wedge . 

Brine would b e  heated whi l e  in the storage caviti es to a 
max imum o f  1 5 0 ° F  but generally l e s s  than 1 2 0 ° F .  Becau s e  o f  
the insul ating p roperties o f  the p ipe c o atings the brine 
wou l d  enter the Gul f  as a heated e ffluent ( as suming l i ttle 
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heat l o s s  whi l e  the brine i s  In the br ine pond ) . Rap id 
dilution in the near field wou l d  mean that only organi sms 
very c l o s e  to the di ffus ion woul d  be affected ( see Appendix I ) .  

Acc i dental releases o f  brine could occur onshore al ong the 
p ipel ine route . Harm to b i ota would be localized in the 
imme di ate vic inity o f  the bre ak . Recovery o f  terrestrial 
b i ota from brine s p i l l s  which resulted in brine uptake by 
soil or marsh sediments wou l d  requ i re many years i f  remedial 
measures were not taken . The addition of chemical s to miti 
gate thi s  sp i l l  wou ld be made shortly afte r the break occur
red . Thi s  action wou l d  reduce the rec overy time to an esti
mated 5 to 1 0  years . Only a few acres wou l d  be l i kely to be 
imp acted by a s ingle release o f  brine on l and . 

storage s i te Impacts 

Impacts from the s i te during the operations phase o f  the 
fac i l i  ty would stem from maintenance and the othe r human 
acti vi ty there . During fi l l ing or displ acement , machinery 
no i s e  woul d  inc rease and w i l dl i fe in the area woul d  be di s 
turbed . S ome animal s woul d  adj ust to thi s no i s e  after a 
ce rtain period . The periodic mowing o f  vegetation woul d  
disturb wildl i fe , but wou l d  a l s o  attract some spec i e s  which 
pre fer a sho rt- grass hab i tat . The du st and hydroc arbons 
which would be produced as a result of vehi cular tra ffic 
wou l d  have a negl igible e ffect on mo s t  bi ota . Re leases o f  
chemical and b i o logical contaminants would not occur on a 
l a rge s c ale and mo st dis charges could be e a s i l y  c ontro l led . 

o i l  Di stribution Sys tem Impacts 

Oil rel ated r i sks a s s o c i ated with the e xpans ion of the We s t  
Hackber ry fac i l i ty invo lve accidental r e l e a s e s  f rom tanke r s , 
p ipel ine and we l lhead ruptures and acci dental spi l l s  and b a l l a s t  
water d i s charges a t  Sun Terminal .  Such r e l eases pose potent i a l ly 
advers e  impacts to marshe s  and b ayous bo rdering the We st 
Hackberry s i te , the Neche s and S abine River s ,  the I ntrac oastal 
waterway , S ab ine Lake and Black Lake , and the marshes and 
othe r l and along the p ipel ine route . 

O i l  sp i l l s  in the Neches or Sabine River s ,  S ab ine Lake , Black 
Lake , and othe r inl and water bodies woul d  impact various 
spec i e s  depending upon the parti cular location and the spec i fic 
behavior of the sp i l led o i l . Gene ral e f fects o f  oil on b i ota 
are discussed in Appendix H and are not repe ate d here . P arti
cu lar species l i kely to be imp acted are i dentified in Chapter 
3 . 0 ,  and speci fic imp acts a s s o c i ated with an o i l  sp i l l  from 
the crude o i l  p ip e l ine from We s t  Hackberry to Sun 
Terminal are discussed in the s upp l ement to the We s t  Hack
berry Final Environmental Statement , FES 7 6/7 7 -4 ( FEA , 1 9 7 7b ) . 
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A sp i l l  that would contami nate po rtions o f  Black Lake i s  o f  
p articular concern because Black Lake i s  an active area for 
sport fishermen and is a l s o  an important are a fo r c ommer
c i al l y  impo rtant menhaden and brown shr imp ( Rocc a ,  personal 
communi c ation ) .  White shr imp ( P .  seti ferus ) are marginal 
p roducers here , and crab ( C allinectes s ap i dus ) fi shing i s  a 
re cent but active indu stry . 

Canal s , b ayous , and other water connectors are important 
migrati on route s fo r j uveni le shr imp and fi s h .  Alka l i  Ditch 
serves such a purpo se and also has commercially important 
redfi sh and flounder in it ( Rocca , personal communicati on ) . 
Marshes bordering the ditch and B l ack Lake have the long
no s e d  ki l l i fi s h  ( Fundu lus s imi l i s ) ,  vari egated cyprinedon 
( cyprinedon vari egatus ) ,  and mo s quito fi sh ( Gambus i a  a ffinis ) .  
C rude o i l  concentrations requ i re d  to produce acute mo rtal i ty 
and o ther e ffects for seve ral o f  the se spec ies are indic ate d 
in Appendix C .  Data on lethal crude o i l  concentrations are 
avai lab l e  for s ome blue and fiddler crabs ( s ee Appendix H ) . 
P l anktonic forms such as Chl amydomonas spp . , Acarti a tons a ,  
and b rown shr imp l arvae are pre sent in thes e  water bodies . 
Letllal o i l  concentrati ons for the se species are l i s ted in 
Table H . l  in Appendix H .  

An o i l  sp i l l  wou ld rap i dly form a surface s l i c k  and , unl e s s  
c ontained , wou ld eventually b e  dep o s i ted in the marshes and 
al ong the shore l i ne o f  Black Lake . Thi s  o i l  wou l d  very 
l ike ly produce local i ze d  reductions in aquatic l i fe in B l ack 
Lake . I t  i s  anticipated that mo s t  species o f  fish wou ld avo id 
the sp i l led o i l  and , unl e s s  trapped in coves o r  bayous whe re 
e s c ap e  routes are shut o ff ,  fish popul ati ons wou ld not suffer 
extens ive l o s s e s . 

I mp acts to bird popu lati ons are di fficult to p redict becaus e 
o f  thei r  transient nature . Bird morta l i ty due to o i l  co ating 
i s  wel l  documented and a di s cu s s ion o f  the mechanics o f  o i l  
toxi c i ty i s  provided in Appendix H .  Black Lake and the We s t  
H ackberry s i te a r e  uti l i zed b y  a l arge number o f  b i rd 
species . Mi gratory diving and wading b i rds , by virtue o f  thei r  
extens ive u s e  o f  marshes and water bodi es , would b e  particul arly 
s usceptib le to an oil spil l .  

Above ground shoot.s o f  marsh vegetati on that are o i l  co ated 
would die back in approximate ly 3 to 10 days . Production o f  
new shoots woul d  be expected a fter 3 weeks , and recovery o f  
both p l ant and animal popul ations wou l d  b e  rel atively rap i d . 
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An o i l  p ip e l ine rupture on dry l and woul d  imp act primari l y  
invertebrates and p l ants . E ffects on s o i l  organi sms ( co l l em
b ol a ,  mite s , nematodes ,  earthworms , etc . ) and p l ants c an be 
expected to be s evere , but very localized in the immedi ate 
area o f  the s p i l l . The o i l  would be eventually degraded and/ 
o r  leached away over a period o f  years . Based on an o i l  
s p i l l  o f  1 0 0 0  bbl s , ( whi ch i s  larger than the medi an s p i l l  
s i z e  o f  8 5 0  bb l s  o f  crude o i l ) ,  a soil  poro s i ty o f  3 0% and 
a s s uming an o i l  p enetrati on depth o f  3 feet or l es s ,  it i s  
expected that 1 to 3 acres o f  s o i l  would be o i l  s aturate d . 
The exact coverage depends on s o i l  typ e s , v i s c o s i ty o f  o i l , 
p ip e l ine pres sure , s o i l  moi sture , and other factors . I f  o i l  
reaches the water table , which al ong the p ipeline route i s  
approximately 3 feet deep , a s l ow di scharge o f  o i l  into a 
b o dy o f  water ( the Intracoas tal Waterway , B l ack Lake , S abine 
River , Neches River , or the bordering marshes ) vi a the water 
tab l e  may o ccur . Thus , a spill o f  approximately 1 , 0 0 0  bb l 
c an act as a source o f  l ow l eve l contamination for s everal 
years . S tep s could be taken to prevent s e ep age of thi s o i l  
into navi gable waters . One method that i s  frequently em
pl oyed i s  to di g a trench near the po int o f  entry into s uch 
a water body , and when oil coll ects ( generally after rains ) 
i t  c an be p umped o ff .  

c ontainment and cleanup operations o f  o i l  sp i l l s  from tankers 
at dock fac i l ities and spi l l s  from o i l  p ipel ine ruptures are 
the respons ib i l i ty of the p o l l ute r . The U .  S .  Coast Guard 
mus t be noti fied whenever a spill o ccurs , and an On- s cene 
Coordinator oversees cle anup operations and takes whatever 
s tep s nec e s s ary to assure appropri ate c l e anup operations are 
imp l emente d . Biological e ffects o f  c l e anup operati ons at 
docks and in open water are generally minimal . 

C leanup operations in marshes , on beache s , and along river 
b anks woul d  invo lve removal of damaged vegetati on and dead 
animal s as wel l  as o i l  removal . Such operations would result 
in tramp l ing and other detrimental e ffects on vegetation 
within and adj acent to the o i l -coated areas . However , pro
p erly s uperv i s e d ,  cleanup operati ons would generally produce 
only minor imp acts in and near an oil sp i l l  are a . The u s e  
o f  heavy equipment would resu l t  in more ext.ens i v e  imp acts , 
and in certain areas could result in s o i l  ero s ion . S ince 
toxic chemic al c l e ans ing agents would not be used , vegetative 
r egrowth would be rap i d . 

The cost o f  c l e aning up an o i l  s pi l l  in a marsh i s  approx i 
mate ly $ 9 0  t o  $ 1 2 0  p e r  barrel . The c o s t  o f  c l eaning u p  a 
river or l ake i s  generally l e s s . 
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The amount o f  s o rbent mater ials u s ed in any given o i l  sp i l l  
s ituation i s  hi ghly var i ab l e . One sorbent material that i s  
used for re l atively vi s cous o i l s  wi l l  recover as much a s  
1 b arrel o f  o i l  p e r  1 0  lbs o f  s o rbent . After the o i l  i s  re 
moved ,  such mate r i a l s  are generally transported to de s i gnated 
l andfi l l  s ite s for d i spo s a l . 

4 . 3 . 6  Natural and S ceni c  Res ources 

4 . 3 . 6 . 1  Construction Imp acts 

Cons truction activi ties at the s ite and al ong the pipel ines 
are exp e cted to be short-term with the only s i gni ficant 
imp act occurring al ong the alternate We st Hackb erry brine 
l ine . Thi s  l ine wou l d  paral l e l  s ceni c state Hi ghway 2 7  for 
a distance of 11 miles through S abine National Wi ldl i fe 
Re fuge . During constructi on , there wou l d  b e  localized di s 
turbance along the highway due to the acti v i  ty o f  c onstruc
ti on crews caus ing water fowl to re treat away from the road
s i de . When thi s occurs , the water fowl , whi ch repres ent the 
mo s t  conspi cuous wi l d l i fe o f  the mar she s , would not b e  acce s 
s ib l e  for pub l ic vi ewing . Thi s  impact would b e  short-term , 
as  the e ffect would be res tri cted to the immedi ate vic inity 
and time o f  cons tructi on . Construction o f  the other comp o 
nents o f  the fac i l ity are not exp ected t o  app rec i ably affect 
the surrounding natural and s cenic re s ource s . 

All p arks in the Wes t  Hackberry area are loc ated far enough 
from cons truction areas s o  that no imp acts are anti cipated 
on thes e  recreati onal s ites . 

4 . 3 . 6 . 2  Operations I mpacts 

Normal operati on of the We s t  Hackb erry fac i l i ty would not 
have an adver s e  imp act on the S abine National Wi ldl i fe 
Refu ge . However , i f  a break occurred in e i ther o f  the two 
p rop osed brine lines , the re sulting brine s p i l l  di ffu s ing 
through the s o i l  would have a s i gnificant imp act on the sur
face vegetation . A release of brine would incre ase s al inity 
v alues in aquatic systems o f  the marsh in the proximity o f  
the p ip e l ine break . Thi s  change i n  s a l i ni ty c l o s e  to the 
break would be expected to be beyond the to lerance l eve l s  o f  
the marsh vegetati on whi ch would c au s e  a die-off o f  p l ant 
l i fe in thi s area . The extent o f  thi s  die-off woul d  vary 
depending on the amount o f  brine sp i l le d ,  with a l arge sp i l l  
creating an uns i ghtly mas s o f  de ad vegetation i n  an otherw i s e  
l iving marsh environment . Recovery may take 1 0  years o r  
l onger . 
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Al l p arks in the We st Hackberry area are loc ated far enough 
from operation and maintenance are as s o  that no impacts are 
anticip ated on thes e  recre ational s i te s . 

4 . 3 . 7  Archae logi c al , Historical , and Cultur�l Re sources 

4 . 3 . 7 . 1  C ons truction Impacts 

Random s amp l ing from a cultural resources survey indicated a 
l ow probab i l ity for archaeological s ites on the vic inity o f  
the prop o s ed and al ternate We s t  Hackberry brine pipe l ines . 
An extens ive archaeo logical survey o f  Wes t  Hackberry dome 
and o i l  pipel ines is currently underway , the res ul ts o f  which 
w i l l  be used for comp l i ance with the National Historical 
Preservation Act of 1 9 6 6  and Executive Order 1 1 5 93 . 

I ndian arti facts have been found in s cattered areas throughout 
wes tern C a l c as ieu Parish,  but there are no known I ndian mounds 
on other archaeological s ites in the area of potenti al impact 
from the Sulphur Mines water supp ly line al ternative . Archae 
o l o gical s urveys along the p ipel i ne r i ght-o f-way would be con
ducted prior to construction of the l ine . 

4 . 3 . 7 . 2  Operations Impacts 

Known archaeo l o gical and hi s torical s i tes in the vicinity o f  
the Wes t  Hackberry dome and pipel ines would rece ive no 
adverse imp act from the operation o f  this fac i l ity .  

4 . 3 . 8  Socio economic Impacts 

4 . 3 . 8 . 1  Cons truction I mpacts 

C onstruction activities for the expans ion of o i l  storage 
fac i l i  ties at Wes t  Hackberry would emp l oy s everal hundred 
people for a rel ative ly short period o f  time ( S ee F i gure 
4 . 3 - 5 ) .  

The l abor force at the s alt dome wou l d  reach a peak level o f  
about 2 0 0  workers dur ing the thi rd and fourth months o f  con
s truction .  Dri l l ing and le aching acti vi ties would operate 
continuou s l y ,  emp l oying about 3 0  workers on e ach o f  two 
evening shi fts . The peak number o f  workers on s i te dur ing 
the day , the re fore , would reach about 140 . 

I t  would take approximatelY four months to l ay the brine 
p ip e l ine from the s alt dome to the dispo s a l  area in the Gul f  
o f  Mexico . Approximate ly 140 to 1 8 0  workers would be 
emp l oyed on the pipel ine crews . The maj ori ty of the se would 
b e  drawn from the extended Lake Charles metrop o l itan are a ,  
which has a c ivi l i an l abor force o f  ab out 5 7 , 0 0 0  persons 
( Loui s i ana Dep artment of Emp loyment Security , 1 9 7 6 ) .  
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cons tructi on woul d  take nearly a year , but the l abor force 
requi rements would p e ak at about 1 1 0  during the thi rd month . 
As suming that work s tarted s imultaneous ly at both We s t  Hack
b erry and Nederland ( a  Uworst c a s e U  assumption ) ,  then the 
c omb ined emp l oyment needs would reach nearly 5 0 0  workers . 
The Nederland fac i l ities wou l d  draw workers from the 
Beaumont-Port Arthur-Orange metropo l itan are a .  Afte r the 
initial period o f  c onstruction at Wes t  Hackberry , the l abor 
force woul d  be reduced to about 1 2 0  persons . Approximate ly 
46 of thes e  worker s  woul d  be dr i l l ing acc e s s  we l l s , a task 
which woul d  continue unti l the 2 5 th month of acti vi ty on 
si te . Another 50 to 5 5  workers would be engaged in the 
l e aching o f  the s torage caverns , whi ch continues through the 
4 1 s t  month . Both o f  the se tasks require the workers to work 
in shi fts ; the day l abor fo rce amounting to about 6 0  workers , 
during the dri l l ing , and dropp ing to about 4 0  during le aching 
and initi al fi l l ing . Thi s  estimate includes workers engaged 
in maintenance activiti es and in monitoring the flow o f  o i l  
into the caverns . 

The o i l  s to rage s i te at West Hackb erry would b e  expanded from 
the 2 2 0  acres devel op e d  in the Early storage Program to 3 8 0  
acres . The additional l and needed to expand the storage 
c ap ac ity is p res ently u s e d  fo r pasture . 

The vi l l age o f  Hackb erry , which i s  3 miles east o f  the stor
age s ite i s  expec ted to grow at a rate of about 10 percent 
every 1 0  years . Use of the We st Hackb erry dome wou l d  not 
p rohib it any anti c ip ated urb an growth , and would not inter
fere with c ontinued use of adj acent l ands for agr i cu l tural 
purposes . 

L and north o f  the s a l t  dome i s  being used for o i l  producti on . 
The u s e  o f  the l and on the dome sur face woul d  not preclude 
further devel opment of the o i l  fiel d .  

c onstruction of the al ternate pipel ine acro s s  the shore and 
the shal low water o ff-sho re wou l d  temporarily reduce the 
value o f  the b each are a .  Ho lly Be ach l ies about hal f  a mile 
east o f  the right- o f-way , and i s  a re s o rt are a .  The ri ght
o f-way wou l d  be a restricted area during the cons truction 
period , which wou l d  l as t  a few weeks . stationing e quipment 
o f f-sho re for l aying the 7 remaining miles of pipel ine woul d  
interfere with the aesthetic appearance o f  the shore , but 
would not preclude the use of adj acent waters for commercial 
o r  recreational purp o s e s . 

The imp acts o f  proj ect constructi on on l o cal traffic p atterns 
would be basically o f  three kinds : the incre ased number o f  
vehi c l e s  o n  the ro ads carrying workers and materi a l s  to the 
s i  te , the disruption o f  traffic whi l e  pipelines are being 
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laid bene ath the road b e d ,  and the additi ona l tankers 
bringing o i l  to the docks at Nederl and . 

The mo st severe ins tance o f  incre ased traffic wou ld o ccur i f  
a l l  workers drove to the s i te in the i r  own vehi c l es . I t  i s  
more l i ke l y , howeve r ,  that about one-third o f  the vehi c l e s  
would carry more than one wo rker , making the shi ft tra ffic 
reach a peak leve l of 245 vehi c l e s  go ing one direction and 
2 5  the opp o s i te way . 

About 6 0  wo rkers would be expected to move into the region 
attracted by j ob openings . This would repres ent about 1 5  
p e rcent o f  the peak l abor requi rements . Approximate ly 3 5  
may settle in Lake Charles , 1 5  in Su lphur , and a s  many as 1 0  
in Hackb erry . I n  Lake Charles and Su lphur , the sma l l  increase 
in hous ing demand is not l i ke l y  to cause any change in the cost 
of renta l units . 

Inj ur ies to workers occurring in the course o f  construction 
acti vi ti es would increase admi s s i ons to the West C a l c as ieu
C ameron Hospi tal in S ulphur and the South Cameron Memorial 
Hosp ital . The s e  ho spitals would b e  adequate for most emer
genc ies . Accidents that infl ict seri ous inj uries may require 
the s ervi ces of hospital s in S ulphur and Lake Charl e s . 

I ncreased activity at the s i te during cons truction and he avy 
traffic on the roads to and from the s i te at the beginning 
and end 0 f the day work shi fts , would increase demands on 
exi s ting p o l ice s ervices . 

The local economy o f  the are a wou l d  gener a l l y  benefit from 
the proj ect . The wages earned by local wo rkers and p art o f  
the costs o f  mater i al s  and s upp l i e s  would b e  additi onal in
come for the area and wou l d  c i rc u l ate wi thin the region , 
creating the mul tip l ier e ffect . 

The p ayr o l l  o f  workers on the proj ect would reach a peak 
l evel during the first s ix months of SPR constructi o n ,  then 
diminish gradually unti l the s to rage fac i l  i ties were com
p l eted . The fo l l owing tab l e  s hows the approximate average 
p ayroll leve l s  that would be reached dur ing various segments 
o f  the We st Hackberry p ro j ect : 

Early S torage Re s e rve 

1 s t  through 6 th month : 

SPR Expansion 

7th through 1 2 th month : 
1 3 th through 1 8 th month : 
1 9 th through 3 0 th month : 
3 1 s t  through 5 0 th month : 

$47 5 , 0 0 0  per month 

$497 , 0 0 0  per month 
3 2 1 , 0 0 0  per month 
2 5 8 , 0 0 0  p e r  month 
1 5 0 , 0 0 0  per month 
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The monthly payro l l  would reach hi gh leve ls 
$ 7 0 0 , 0 0 0  and $ 8 0 0 , 0 0 0  during months 8 through 
l i nes are being l aid . The payroll leve l s  are 
a s s umed average worker wage of $ 2 , 0 0 0  per month . 

o f  b etween 
1 0  when pipe
based on an 

The overal l economic gain o f  the SPR p�ogram to the region 
i s  based on a c ombination o f  workers t lncorne and the l ocal 
purchas e  of services , material s ,  e quipment , and supp l i e s  for 
the pro j ect . The amount o f  expenditures would be ab out 
$ 1 5 0 , 3 0 0 , 0 0 0 . 

The total income supp l i ed by SPR expendi tures and s econdary 
gains ( such as local spending stimul ated by regional income ) 
c an be es timated by app lying the regional economic multip l i e r . 
Once the multip l i e r  fo r the Lake Charl es area ( 2 . 04 )  i s  u s e d ,  
a n  lncre ase o f  $ 3 0 6 , 6 0 0 , 0 0 0  c an be predicted fo r l o c a l  
e arnings . 

The total o f  SPR expenditures and secondary spendi ng wou l d  
amount t o  7 percent o f  the combined e arnings in the Lake 
Char les BEA area and the Be aumont-Port Arthur-Or ange BEA 
areas , *  in 1 9 8 0 . Cons idering only these two standard metro
p o l i tal areas , the e arnings attr ibutable to the pro j ect 
would constitute a 1 2  percent gain over the antic ipated 1 9 8 0  
level . 

Whi l e most o f  the SPR purchases o f  materials and equipment 
would be concentrated in the first year o f  construction , 
economi c input to the area and se condary stimu l ation to local 
busine s s e s  wou l d  extend over several years . The tota l eco
nomic gain stemming from the oil s to rage pro j ect would repre
s e nt a 39 percent incre ase over the anticipated growth in 
e arnings between 1 9 8 0  and 1 9 8 5  fo r the two comb i ned BEA 
areas , and 6 5  percent over the expected growth in e arnings 
o f  the two metrop o l i tan areas over the s ame period o f  years . 

State , parish , and c i ty revenues would be incre ased in
di rectly by the generally higher level of economic activi ty 
in the are a . Thi s  activity stems from proj ect cons truction 
through the purchase of p ipe , bui lding materi a l s , and various 
s ervi ces . 

The s a l e s  tax , whi ch in Loui s i ana includes a 3 percent s tate 
tax , 1 pe rcent parish tax , and 1 pe rcent city tax , would con
tribute the fo l l owing revenues to state and local govern
ments : about $ 2 1 9 , 0 0 0  in the fi rst year , $ 1 3 1 , 0 0 0  in the 
s e c ond year , $ 9 2 , 0 0 0  in the third year , and $ 6 8 , 0 0 0  in the 
fourth year o f  cons tructi on . 

*The Lake Charles BEA ( Bure au o f  Economi c Analys i s ) area 
i s  comprised o f  14 parishe s ; the Beaumont-Port Arthur
Orange area incorpo rate s 7 counti e s . 
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Materials  and e qu ipment purchas ed speci fi c a l l y  for u s e  and 
instal l ation at the federal fac i l i ty wou l d  not be s ub j ect to 
l o c a l  s a l e s  tax . S imilarly , federal ownership o f  the s i te 
and p ip e l ine ri ghts - o f-way would exempt thes e  p roperties 
from local taxati on . 

The construction o f  the water supp ly pipel ine for Sulphur 
Mines may not nec e s s ar i l y  co incide with the c ons tructi on o f  
facil iti es t o  expand the Wes t  Hac kberry s i te . As s uming that 
the S ulphur Mines o i l  pipel ine and the proposed water supply 
l ine woul d  be bui l t  s imul taneous ly , s aving costs of c l e aring 
and excavati on , the only addi tional l abor requ i red wou l d  be 
for we lding , co ati ng , and l aying that portion of the water 
l ine , and haul ing s uppl i e s . Thi s  woul d  increase the number 
o f  j ob s  c reated by pipel ine c onstruction from about 175 to a 
number in the range o f  2 2 5  to 2 5 0 . The portion o f  the water 
s upply l ine to be l ai d  along the l ew would requ i re a smal l e r  
c rew . The p e r i o d  o f  pipel ine construction would l as t  for 
5 to 7 weeks , depending on weather c onditi ons . Due to the 
short term o f  constructi o n ,  the economic imp act on the com
muni ty and the region of modi fying the water s upply system 
for S ulphur Mines woul d  not be s i gni ficant . 

4 . 3 . 8 . 2  Operations Impacts 

Operati on of both the ESR and SPR expans i on programs have , 
for the mo s t  p art , s imi l ar activi ti es and imp acts . For thi s 
re ason , the fol lowing di s c u s s ion on operational imp acts wi l l  
treat both programs a s  being e s s enti ally s im i l ar . The main 
di fferenc e between them being that the exp ans i on is b a s i cal 
ly a l arger p rogram . 

The l ab o r  requirements o f  the storage fac i l ity wou l d  remain 
e s s enti ally static during the period of s tandby . The s tand
by work c rew would cons i s t  o f  about 2 0  peop l e . 

Land Use 

The exp ansion o f  the Wes t  Hackberry dome woul d  not apprec i 
ab ly change l and-use p atterns o f  the area . The c ommuni ty o f  
Hackberry i s  not expected to grow rap i dly . Urban growth i s  
r e s tricte d  by the wetlands s urrounding the dome . The u s e  o f  
the l and for o i l  s torage woul d  prob ably not a f fect l ong-term 
l and values nor make adj acent l ands l e s s  de s i rab l e  for the 
purpos e s  for which they are currently used . 

Traffic 

The number of additional vehicles us ing the ro ads l eading to 
the s ite wou l d  not di ffer s i gn i fi c antly from the p resent 
number . 
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Hou s ing and Pub l i c  S ervi ces 

During operati on of the fac i l i ty the re would be minimal Im
p acts to hous ing . As cons truction ceases s ome hous ing would 
b ecome ava i l ab l e  as  workers leave ; thi s would b e  mo s t  con
spicuous in Hackberry . S ince the work force requ i red for 
operation o f  the fac i l i ty i s  quite sma l l  and the s i z e  o f  i t  
would remain s tab l e , there wou l d  be no apprec i ab l e  impact o f  
operation o n  pub l i c  services provided i n  the local area . 

Economy 

The direct economic impacts o f  fac i l ity operation would be 
very smal l . The gre ater economic importance of the oil s tor
age fac i l i ty at We s t  Hackberry would be its value in mi ti 
gating the adver s e  e ffects to the local area o f  an interrup 
tion in fo reign o i l  supp l i e s . 

S ince the permanent s taff on s i te would be smal l ,  the payro l l  
wou ld amount t o  only about $45 , 0 0 0  p e r  month . Addi tional 
expenses incurred fo r supp l i e s  and parts , power , transpo r 
tation and contingenc i e s  would r a i s e  the c o s t  o f  the s torage 
operation to about $ 9 3 , 0 0 0  per month . Thi s amount can be 
c ons idered as money brought into the local are a ,  and the 
l o cal economic mul tiplier c an be app l i ed to indl cate the 
extent o f  ec onomic gains in earnings as a re sult o f  the c i r 
cul ation o f  the money . Appl ication of the mul ti p l i e r  indi 
cates a yearly increase in l ocal e arnlngs o f  about 
$ 2 , 2 7 7 , 0 0 0 . Thi s  repres ents a gain of l e s s  than one percent 
over the anti cip ated e arnings of the c ombined Lake Char l e s  
and Beaumont-Port Arthur-Orange s tandard metrop o l i tan stati s 
tical areas i n  1 9 8 5 . 

During a period o f  o i  1 wi thdrawal from the s torage caverns , 
addi ti onal workers would be hi red at the s torage s i te .  C o s ts 
o f  wi thdrawal would be in the vi c i ni ty o f  $ 5 2 0 , 0 0 0  per month 
for up to 5 months . 

Refi l l  co sts , excl uding the purchase o f  the o i l  i ts e l f ,  wou l d  
amount t o  about $ 2 5 0 , 0 0 0  per month over the re fi 1 l  p e r l od . 
The pump ing rate i s  l ower , reduc ing the p ower c o s ts , and t.hE:: 
number o f  workers at the s t.or age s i te wou l d  b e  reduced to 
nearly the level needed during the s tandby period . 

I n  the event that an inte rrup tion i n  fore} gn 0 1 1  s llpp l i (c' s  
should occur , the ec onomI C Impact t o  the Lake Ch2. r l e s  a n d  
Be aumont -Port Arthur-Orange areas wou l d  be grea t .  Oil  r e 
fineries and petrochemical p l ant s cons t i tute t he ma l a r m a n u 
facturing indus t_ri e s  o f  the al' e a ,  alJd the s e  l ndu s t r i e s i (l '
ported over 1 8  mi l l i on tens o f  cr ude o i l 1 r, 1 9 �' �, a l onE' 
A fore I gn emb argo wou l d  resu l t  I II the p a rti a l  cr : ll t dc 'vln " " f 
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re fineries and petrochemical p l ants , and a c ons equent l o s s  o f  
j ob s  i n  the are a .  The se adverse e ffects would b e  mitigated 
by use of the stor age reserve . Whi le much of the o i l  would 
b e  shipped to other parts o f  the nati on , the local handl ing 
and mo re immedi ate ava i l ab i l i ty of the s tored o i l  would be 
an advantage to the region . 

Government Revenues 

The operation o f  the fac i l ity would have very l i ttle e ffect 
on local gove rnment revenue s .  There would be no local tax 
revenue from the u s e  o f  the l and as a fede ral fac i l i ty ,  nor 
would there be any income from the extraction of the o i l  
s ince it would be taken from storage rather than pr imary o i l  
producti on . S ince the o i l  would almo st certainly be s o l d  to 
o i l  comp ani es whi ch are regi s tered who l e sa lers 1 thi s  s a le 
would be exempt from s tate s al e s  tax . 

The local gove rnmental agenc l e s  wou ld bene fit from the tax 
revenue s from worker wages and increased sales indirectly 
attributab le to the proj ect . 

4 . 3 . 9  I mpact Due to Terminati on 

After te rmination of the SPR program , if the fac i l i ty were 
not used for any o ther government purpo s e s , it would be di s
p o sed o f  in accordance with app l i cab le l aws and regulat ions . 

4 . 3 . 1 0 Rel ati onship o f  the Proposed Action to Land 
Use Pl ans , P o l i c i e s , and Controls 

The We s t  Hackb erry s i te l i e s  in Cameron Par i s h ,  and is  outs ide 
o f  any c i ty boundaries . There are no zoning restric ti ons 
governing the use of the land , al though the Parish Police 
Jury does regul ate cons truction in flood p l ains and fl ood 
hazard areas . The s i te , however ,  l i e s  on hi gh ground and i s  
susceptible t o  damage only i n  very severe s torms . The u s e  
o f  p a r i s h  road rights - o f-way f o r  p ipelines , and the l aying 
o f  pipel ines acr o s s  par i sh roads and c anals are regul ated by 
the Po l i ce Jury , s o  they would be consul ted regarding the 
p roposed brine di sposal p ip e l ine whi ch would cross the p ar i sh 
road l e ading to the s i te ,  and would a l s o  c ro s s  the sma l l  
c anal s that lead from C a l c a s i eu Lake into the interior marsh
l ands west of the l ake . 

The pl anning for the brine di sposal pipe l i ne to the Gul f o f  
Mexico would al s o  invo lve s tate agenc i e s . Where state high
ways would be c ro s s ed , the Loui s i ana s tate Department o f  
Hi ghways would be c onsulted . The Lou i s i ana s tate Land Offi ce 
has j uri sdiction over s tate -owned l ands that mi ght be 
c r o s s ed , inc luding the bottoms of lakes and navigab l e  waters . 
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I f  the p roposed brine dispo sal p ipel ine were used , the state 
Land O ffi ce would be consu lted regarding the right-o f-way 
through C a l c a s i eu Lake . Regardl e s s  o f  whi ch p ip e l ine route 
is s e l ecte d ,  the s tate Land Office wou ld have j ur i s diction 
over the beach and the o ffshore area whi ch would be cros sed 
by the p ipel ine . 

The I mperial C a l c a s i eu Regional Pl anning and Deve lopment 
C ommi s s ion has p repared a gene ral future l and-use p l an fo r 
the five adj acent parishe s  in s outhwe s tern Lou i s i ana , 1 n
c luding C ameron Pari sh . Thi s p l an proj ects land use in 1 9 9 0  
and focuses p rimari ly o n  the expansion o f  urban areas i n  the 
region . There i s  no change in l and use indi cated for the 
We s t  Hackberry s i te whi ch i s  shown as agricultural l a.nd 
bounded on three s i des by marshes , mineral extraction are as , 
and Black Lake . Use o f  the s i te for o i l  s torage would be 
c ompatible wi th the l and use p l ans fo r the are a . 

The U . s .  Army C orp s o f  Engineers has j urisdi cti on over SUI 
face water bodi es and adj o ining wetl ands . 

4 . 3 . 1 1 Summary o f  Adverse and Bene fic i al I mpacts 

There wou l d  be l i ttle or no impact on geomorpho l ogy o r  dr ain
age patterns as a resu l t  o f  grading and fi l l ing at the We s t  
Hackb erry expans ion s i te . Only minor topographic change s 
woul d  o ccur from spo i l  dep o s i tion . The se changes wou l d  be 
tempo rary in marshes because the spoil vlOuld be used as back
fi l l  materi al . S ome minor s o i l  ero s i on would be a s s o c i at.ed 
wi th s ite cons tructi on . Brine p ipel ine bur i al cou l d  alte r  
dr ainage characteristics o f  up l and s o i l  type s .  There wo u l d  
be no impacts t o  s tratigraphy or geo l o gi c  s tructure excep t 
fo r the s a l t  mas s itse l f  and extraction o f  other miner a l s  
and petro l eum o ff the fl anks o f  the dome vlO u l d  not be 
a ffected . 

wi thdrawal o f  l e aching water wou l d  cause negl igible induced 
veloci ties in the I ntracoastal waterway . I n  addi tion , no 
s i gni ficant changes in the s a l inity o f  the wat.erway would be 
expected duri ng , even during the maX 1mum wi thdrawal rat e () f 
1 . 4 7  m i l l i on bp d .  

From 1 8 0 0  to 3 7 0 0  acres o f  ocean bottom w o u l d  exper ience a 
1 . 0  ppt increase i n  salinity as a res u l t  o f  o ffshore b r i ne 
dispo s al . 

s i  t.e preparati on v-lOuld re s ul t  in a s i gni f i c ant . short- t e r m  
increase in fug i tive dus t  emi ss ions . I ncreased tra f fi c wou l d 
c ont ribute to thes e  emi s s i ons , but e f fects wou l d  be l o c a l ized 
and the total contribution relative l y  smct l l . Exhaust emi s 
s i ons would produce a minimal impact to the e x ::  s t i ng d l  r 
qual i ty .  
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The grinding o f  tanks would violate the 24-hour p articul ate 
standard at 1 ki l ometer , and painting tanks would viol ate 
the 3 - hour NMHC standard at 4 kilometers ( 1  percent of the 
time annual ly ) . 

I ncreased noi s e  leve l s  would be re l atively ins i gni fi cant . 
construction acti vi ti e s  would des troy floral and faunal com
p onents ons i te , al ong p ip e l ine route s ,  and at sp o i l  disp o s al 
s i  tes . Biota would rap i dly recover al ong p ipel ine routes , 
but t.he hab itat would be permanently lost where bui ldings , 
tanks , ponds , and we llheads are c ons tructed . Spoil dep o s i 
t i o n  wou ld re sult in permanent alterati on o f  the bi otic com
muni ty . Overal l ,  temporary l o s s es of b i o logical p roductivity 
and di s rup tion to wildlife from c ons truction activities are 
r e l ative ly minor and hab itats would re cover . Construction 
of the alternate brine dispo sal p ipel ine borde ring Hi ghway 
2 7  through the b i o logically sensi ti ve S abine National wi ld
l i fe Re fuge wou ld disturb b i rd p opul ati ons near the road . 
The recre ational value o f  thi s natural res ource would be 
reduced only during the construction period . 

The re are no known archae logical o r  historical s i tes in the 
vic ini ty o f  the We st Hackb erry dome that wou ld be impacted 
by s i te c ons tructi on . 

A maximum demand for approx imately 4 0 0  wo rke rs would occur 
as a result of SPR construction for the We s t  Hackberry s i te ,  
but would not strain the ava i l ab l e  l abor supp ly . 

Use o f  the Wes t  Hackb erry dome would not affect l and use 
p l ans in the area . 

Traffic would increase on local ro ads and would nearly doub le 
on the county road to the s i te . Ship tra ffic woul d  experi
ence a moderate increas e . 

Payro l l  wou ld reach leve l s  o f  $ 7 0 0 , 0 0 0  per month fo r a short 
p e riod . Material and equipment p rocurement would amount to 
$ 1 5 0 , 3 0 0 , 0 0 0 . Local spending wo uld increase and government 
revenues wou l d  l i kewi se increase as a result o f  money flow 
a s s o c i ated with the SPR cons truction . 

Operational impacts are generally not as s i gni fi cant as con
struction acti vi ties except for o i l  and brine sp i l l s , and 
certa in a i r  qual ity impacts . 

o i l  or brine sp i l l s  c an produce s i gnificant environmental 
damage . Of p articular concern would be an o i l  sp i l l  in 
S ab i ne Lake or in marshes and brine sp i l l s  from the alternate 
b rine di sposal p ipel ine al ong Highway 2 7 . Barren p atche s o f  
ground could b e  created by such brine sp i l l s  and the e f fects 
would be rel atively l ong- term . 
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4 . 4 ALTERNAT IVE S I TE - BLACK BAYOU 

4 . 4 . 1  Land Features 

4 . 4 . 1 . 1  Construction I mpacts 

S ince the s torage s i te at Black Bayou is marsh covered , the 
1 5  s torage we l l s  propo sed would be constructed on el evated 
p l atforms ; there fore , no fi l l  or alteration of landfo rms or 
drainage patterns would occur . For the centr al p l ant , howeve r ,  
9 - 1 0  acres would be fi l led to a he i ght o f  8 feet , which wou l d  
be a s i gni fi c ant , l o c a l i z ed topographical change . The requ i red 
dredging of new cana l s  and the dispo s al of the e s timated 
1 2 5 , 0 0 0  cub i c  yards of spo i l  over 15 acres would a l so be 
s i gni fi c ant topographic impacts . Thi s dredging of waterways 
woul d  alter the flow pattern in exist ing wate rways . 

The 14 , 0 0 0 - foot o i l  pipel ine connecting Bl ack Bayou with the 
E S R  pipel ine fo r we s t  Hackberry would cause a tempo rary al ter
ation o f  the topo graphy during pipel ine cons truct ion . S imi l ar 
tempo rary construction impacts would occur during the cons truc
tion o f  the 3 ,  5 0 0 - foot raw water supp ly pipel ine . For both 
pipelines , the dredging o f  trenches , even though back fi l l ed , 
could alter sur face drainage patterns adj acent to the p ipel ine . 

The brine disp o s a l  system would require that a 2 5 -mile p i pel ine 
be bui l t  from the s torage s i te to the di ffuser in the Gu l f  
o f  Mexico . The topographic impact during cons truct ion would 
be minor and tempo rary . As di scussed above , drainage patterns 
woul d  be temporar i ly altered . Construction impacts a s s o c iated 
wi th a new dock at Sun Terminal have alre ady been discussed 
in section 4 . 3 . 1 . 1 .  

S o i l  impacts at the Black Bayou s tor age s i te wou ld be severe 
where new canal s woul d  be dredged for acce s s  to cavern w e l l  
p l atfo rms , and a t  the central p l ant are as whe re 1 0  acres o f  
fi l l  are required . In the canal s the c l ay sub s o i l  o f  the 
Harris s o i l  a s s o c i ation would be exposed , and the spoil would 
probably be used at the central p l ant as fi l l . The Harris 
soils at the central p l ant would be buried by Harr l S  s o i l  
from other areas . The f i l l  area wou l d  s i gni ficantly affect_ 
the dr ainage pattern o f  the marsh surrounding i t .  

4 . 4 . 1 . 1  Operations Impacts 

Operation and maintenance activ L t i e s  wou ld have no imp act on 
geomorpho logy ( topography , drainage ) at the B l ack Bayou s tor age 
s i te or along the o i l  or br ine p ipe l i ne routes . Maintenance 
dredging fo r the barge dock at the s torage s i te would be 
require d ;  thi s  wou l d  alter the bathymetry at the dock , i'md 
al ter the topography at the sp o i l  dispo sal s i te . Disposal 
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o f  the spo i l  materi a l  would result in minor geomorphic a l ter
ati ons in the disp o s al area . 

4 . 4 . 2  Water 

4 . 4 . 2 . 1  Construction I mpacts 

Water qua l i ty within B l ack Bayou i s  dep endent upon the qu a l i ty 
o f  the water entering from the rep l eni shment s ource . Limi ted 
water qua l i ty data for the I CW ,  a rep leni shment s ource via 
the Black Bayou Cuto f f ,  indic ates that l eve l s  of pho sphorus , 
arsenic , mercury , toxaphene , l indane , heptachlor , aldrin , 
chlo rdane , dieldrin , endrin , and O . P ' -DDT exceed the EPA 
numerical criter ia . In addition , the leve l s  o f  o i l  and grease 
( heptachl o r ,  epoxide , methoxychl or , P . O ' -DDT , P . P ' -DDE , 
O .  P .  I -DDE , O .  P I -DDD , and P .  P I -DDD ) p o s e  p o s s ible problems . 
The l eve l s  o f  cadmium and mercury exceed the EPA numerical 
cri teria fo r marine water cons ti tuents , and concentrations 
o f  c opper and z inc may p o s e  pos s ib l e  p roblems . 

The � al inity o f  the S abine River near its j unction with the 
I CW 1 S  ab out 6 - 9  ppt ; that in the I CW ,  0 . 1 7 pp t .  Therefo re , 
i f  the S ab ine River i s  the u l timate s ource o f  rep leni shment 
water , as p redicted by the M I T  Water Qua l i ty Ne twork Model 
( Appendix D . l S )  an increase in the s a l inity of water in the 
I CW would occur during the 3 S -month leaching proces s .  
A decrease in s a l inity in Black Bayou Cuto ff would be expected . 
I n  genera l ,  Black Bayou and Ri ght Prong would experience an 
increase in s a l inity due to more s a l ty water being drawn from 
the East P a s s  o f  the S ab ine River . The max imum increase in 
s a l inity in the se water bodies would be l e s s  than 2 . 5  ppt . 

During the le aching proc e s s  at B l ack Bayou , 2 3 0  ppt brine 
wou l d  be dis charged at a rate o f  1 . l S mill ion bpd or 3 4 , 5 0 0  
gpm for a period o f  1 , 144 days . Current de s i gn c a l l s  for 
the disp o s al o f  the brine by means o f  discharge into the Gu l f  
o f  Mexico a s  descr ibed in Appendix U .  Cons truction o f  new 
cana l s  for access to s torage we l l s  at Bl ack Bayou would requ i re 
the removal o f  approximate ly 1 2 5 , 0 0 0  cub i c  yards o f  dredged 
materi al . Dredging would a l s o  be nec e s s ary for ab out 3 0 0  
fe et o f  s tream cro s s ings fo r the o i l  pipel ine spur and an 
addi ti onal 2 0 0  feet o f  s tream cross ings by the brine disposal 
pipel ine , a total of  about 9 6 , 0 0 0  cub i c  yards o f  dredged 
mater i a l . 

Dredging and/or buri al o f  pipel ine would take p l ace al ong 
the exi s ting Trancontinental Gas Pipel ine right-o f-way acro s s  
the S abine National wildl i fe Refuge , which cons i s ts almo s t  
enti re ly o f  marshl and with one t o  two feet o f  water dep th . 
Push-ditch dre dging al ong thi s  I S -mi le route wou ld move about 
1 , 7 0 0 , 0 0 0  cub i c  yards , which would then be used to b ack- fi l l  
the trench a fter the pipel ine i s  i n  p l ace . The impact o f  
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such dredging would be a s hort-term turb idity o f  marsh waters 
with a minor disper s a l  of sediment . In addit i on , a comp action 
o f  the rep l aced dredge mater i a l , which commonly occurs a fter 
dredging in marshes , may s l ightly alter the dr ainage p atterns 
and microhab i tat s tructure of a local ized area of mars h .  

S ixty-two acres o f  wetl and hab itat at Black Bayou would be 
converted to spo i l  area . No long te rm imp act is anti c ip ate d 
on the marsh south o f  Black Bayou as the dredged material 
would be used to back- fi l l  the p ipel ine trench . 

The s i te prep aration and construct i on would invo lve a s igni fi
c ant amount o f  e arth movement duri ng a 5 -month period . 
App roximate ly 2 3 0  acres o f  l and wou l d  be di s turbed . Also , 
9 9  tons or 9 7 . 8  cub i c  yards o f  sediment would be washed into 
the sur face wate r system dur ing thi s  period as a re sult o f  
ero s i on . Much o f  the s ediment would be depos i ted in Black 
Bayou . The introduction o f  sediment into the b ayou would 
incre ase the ave rage level o f  suspended s o l i ds by 0 . 9 9 ppm 
for most o f  the entire 5 -month period . 

Chemical and b i o l ogical p o l l utants would be generated during 
cons truction acti vi ties at Bl ack Bayou . Mo s t  prob lems with 
chemic al p o l lutants ar i s e  from exc e s s ive or improper use o f  
i ndus tri a l  o r  agricu l tural chemi c a l s  o n  o r  near the s i te . 
B i o l ogical p o l l utants are generally the result o f  poor s ani tary 
c onditions at a cons truction s ite . The degree o f  p o l l ution 
can be minimized by thorough training o f  cons truction pers onne l 
and adhe rence to reas onab le housekeep ing practices . 

Bayou S PR fac i l i ty wou ld no t invo lve use o f  
deep aqu i fers fo r a wate r s ource o r  brine 

the subsur face water sys tem would experienc e 
result o f  s i te prep aration o r  fac i l i ty construc-

S ince the B l ack 
the sha l l ow or 
d i sposal s i te , 
no imp act as a 
t i on . 

4 . 4 . 2 . 2  operati ons I mpact� 

The rate of withdrawa l of water for d i sp l acement of the s tored 
o i l , 1 .  0 5  x l O G  bpd or 3 0 , 6 8 0  gpm ,  woul d  be only s l i ghtly 
higher than that for le aching . I f  Bl ack Bayou were comp l e te ly 
i s o lated from a l l  o ther water bodi es , thi s  withdrawal rate 
would lowe r the water level at a rate of . 3 5 1  ft/day . Because 
the b ayou i s  connected with the I CW and the S abine River , 
the actual rate o f  water level de s cent would be le s s . I nduced 
currents * would rep lenish the water wi thdrawn from the b ayou . 

* I nduced currents - Flow into a region produced by V l S C O U S  
or pres sure e ffe cts within the region . 
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I f  the I CW were the s o l e  rep lenishment s ourcp. , the resul ting 
induced vel ocity for Black Bayou wou l d  be 0 . 1 5 ft/sec , whi le 
in Bl ack Bayou Cuto ff such changes would amount to l e s s  than 
0 . 0 8 ft/s ec . The water level at the wi thdrawal point wou l d  
drop 0 . 0 6 f t  below the l evel a t  the j uncti on o f  Black Bayou 
Cutoff with the I CW .  I f  the S abine River were cons i dered to 
be the ul timate repl eni shment s ource , an induced ve loci ty o f  
l e s s  than 0 . 0 2 ft/sec woul d  occur in the I CW .  Impact o n  water 
s upply shou ld be minimal under normal wind and tide condi 
tions . 

The water qual i ty within Bl ack Bayou i s  dependent on the 
qu a l i ty o f  water from the rep lenishment s ources . Because the 
I CW wou ld serve as a repleni shment s ource for Black Bayou , 
the contaminants such as pesticides , o i l , and grease present 
in the I CW would be introduced into the bayou via B l ack Bayou 
Cuto ff .  The leve l s  woul d  be l e s s  than tho s e  currently found 
in the I CW ,  and thus none of the recommended criteria wou ld 
be exceede d .  

The S abine River shows leve l s  o f  c admium and mercury i n  excess 
of tho se recommended by the EPA . Leve l s  of copper and z i nc 
a l s o  app ear to be high but vio late no current s tandard o r  
c r i teri a . S al inity in the I CW would r i s e  s l i ghtly s ince the 
S abine River would s e rve as a portion o f  the s ource o f  re
p l eni shment . 

During the re fi l l  o f  the B l ac k  Bayou s torage caverns , 1 6 5  ppt 
b rine would be discharged at a rate o f  1 7 5 , 0 0 0  bpd , or 
5 , 1 0 0  gpm for a period of 8 5 7  days . Current de s i gn c a l l s  
for dis chargi ng brine into the Gul f  o f  Mexico , us ing the s ame 
b rine dispo s a l  system used during the le aching operati on . 

The dispos al s i te and the p roposed sp e c i fic criteria for the 
di ffuser for B l ack Bayou are s imi l ar to those prop o s e d  for 
We s t  Hackberry ( Nati onal Oceanic and Atmo spheric Admini s tra
t i on , 1 9 7 7 ) . As des c ribed in Appendix U, the imp acts p roduced 
by the brine p lume at the Bl ack Bayou disp o s a l  s i te wou ld be 
s imi l ar to that at Wes t  Hackberry . For exce s s  s a l inities 
greater than 1 ppt the exp o s e d  bottom area would amount to 
l e s s  than 1 9 6 0  acres . The bottom exposed to exce s s  s a l ini
t i e s  gre ater than 3 ppt wou ld amount to l e s s  than 1 04 acres . 

4 . 4 . 3  Air Qua l i ty 

4 . 4 . 3 . 1  Cons truction Impacts 

The c ons truction o f  the prop o s e d  o i l  s to rage fac i l i ty at B l ack 
B ayou would result in combustion and fugitive emi s s i ons along 
the pipel ine right-o f-way and at the dome s i te . A detai led 
d i s cus s i on o f  emi s s ion s ources and thei r  characte r i s ti c s  was 
p res ented in S ection C . 3 . 3 .  Annu�l tonnage emi s s ion rates 
from various s ources are summarized in Tab l e  C . 4 - 1 , 
Appendix C .  
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Emi s s i on control techno logies , regul ati ons , standards , as  
well as  the short-term and l ong-term mode l ing used to as s e s s  
Bl ack Bayou a i r  qual i ty imp acts , are the s ame as thos e  di s 
cus sed in S ection C . 3 . 3 .  

The greate s t  imp act on local amb ient air qual i ty during con
s truction at the dome is due to to tank preparation and l and 
p reparation activiti e s . Short-term mode l ing of tank surface 
p rep arati on indi c ates that the 2 4 -hour p articul ate s tandard 
would be out to a downwind di s tance of 1 km, or we l l  within 
p l ant boundaries . P ainting would exceed the 3 -hour non-methane 
hydroc arbon ( NMHC ) s tandard to a downwind di s tanc e o f  approx i 
mate ly 4 km .  The maximum frequency o f  vi o l ation would amount 
to roughly 1 percent annually , based upon annual meteorological 
data , and would occur to the we s t  o f  the dome . P ainting woul d  
require l e s s  than one month , and i ts e f fects would b e  a func 
tion o f  the meteorological conditions dur ing that period . 
The indic ated viol ati ons woul d  be l imited to within the p l ant 
s i te boundaries . 

Long-term or annual pol lutant ground- level conc entrati ons 
would be ins i gni ficant for cons tructi on acti vi ti es with the 
exception o f  l arge - scale l and- c l earing activities at the dome . 
Mo del ing results indic ate that the Federal Primary S tandard 
for p articu l ates would be exceeded within approximate ly 2 km 
o f  the constructi on area at the dome s i te .  

othe r pol lution s ources during cons truction would be mob i l e  
and wide ly distribute d ,  with l o c a l  and bri e f  impact on amb ient 
air qua l i ty . 

The Nederl and te rminal and dock prop o s ed for the wes t  Hackberry 
exp ans ion woul d  a l s o  be used for the Big Hi l l  s i te . See 
s e ction C . 4 . 1 . 3  of Appendix C fo r an a s s e s sment of the imp ac ts 
on air qua l i ty resulting from terminal and dock cons tructi on . 

4 . 4 . 3 . 2  Operations I mpacts 

The emi s s ion s ources for Bl ack Bayou from op erati onal activi ties 
inc lude 1 )  the o fflo ading o f  c rude oil from tanke rs at Sun 
Terminal dur ing fi l l  ( es timated at 1 4 4  tons/ye ar ) ,  2 )  the 
l o ading o f  the o i l  onto tankers during withdrawal ( e s timated 
at 1 0 9 3  tons/year ) ,  and 3 )  the emi s s i ons from di s s o lved hydro
carbons whi ch are present in the brine dis charged during oil 
refi l l  ( e s timated at 2 1 0  tons/ye ar ) . A summary o f  the se 
emi s s i ons can be found in Table C . 4 -3 o f  Appendix C .  

Sho rt- term mode l i ng calculations have been performe d for proj ect 
hydroc arbon emi s s i ons at both the dome and terminal s i te s . 
At the B l ack Bayou dome s i te ,  short- term NMHC ground leve l 
c oncentrati ons woul d  exceed the 3 -hour s tandard 0 . 5  Km downwind 
from the brine hol ding p ond during o i l  re fi l l  due to the re lease 
o f  di s so lved hydroc arbons in the br ine ( s ee Appendix N ) . 
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Thi s would be a locali zed air qu a l i ty p rob l em and woul d  be 
c onfined within the s i te boundaries . Howeve r ,  during tanker 
l o ading and unl oading operations at the Sun Terminal , the 
s tandard would be exceeded . During tanke r lo ading in the 
dis tribution phas e ,  the 3 - hour NMHC s tandard wou l d  be vio l ated 
1 percent or more of the time annual ly to a dis tance downwind 
o f  2 5  km .  The maximum imp act woul d  occur 5 or more percent 
o f  the time annual l y  to a downwind dis tance of app roximate l y  
1 0  km .  During ship b a l l a s ting operations fo l l owing the com
p l etion of tanke r unl oading , the app l i c ab l e  s tandard woul d ' 
be exceeded to a downwind dis tance o f  app roximatel y  2 0  km , 
with maximum imp act occurr ing west o f  the fac i l i ty where the 
frequency o f  viol ati on i s  in exc e s s  o f  2 . 5  percent annual l y .  
Thes e  c a l culations do not include the minor addi ti ona l dilution 
attributab l e  to s tructural wake e ffec t . 

Annual NMHC ground leve l concentrat ions from various activi 
ties for the dome and terminal s i tes wou ld be l e s s  than 
5 ug/m3 , b ased upon the c onservative assumption that both 
the fi l l  and drawdown pha s e s  could occur , at l e a s t  in part , 
during the s ame annual period . For the dome s ite , annual 
NMHC concentrations would be generally l e s s  than 0 . 4 5 ug/m3 

downwind o f  the dome s i te sources . 

I n  summary , the emi s s i ons from the brine p ond at the Bl ack 
Bayou s i te and tanker re l ated emi s s i ons at the Sun Terminal 
faci l i ties wou ld be the p rincipal s ources of NMHC , and , to a 
l e s s e r  extent , combustion c ontaminants . However ,  the emi s s i ons 
from the terminal operati ons wou ld constitute the l arge s t  
s ource o f  the total emi s s i ons . Vio lations o f  the 3 -hour 
s t andard for NMHC are p redi cted ons i te fo r the dome fac i l i ty 
and downwind o f  the Sun Termina l fac i l i ty . The fac i l i ty would 
not re sult in violations o f  air qual ity s tandards for othe r 
contaminants . 

4 . 4 . 4 No i s e  

4 . 4 . 4 . 1 Cons truction I mpacts 

Construction activity at B l ack Bayou would affect ambient 
no i s e  l eve l s  at the s to rage s ite and in adj acent areas where 
construction would coinc i de with s i te p rep aration . No i s e  
s ources a t  the storage s i te during s i te p reparati on wou ld be 
trucks , e arth moving equipment , compres sors , dri l l ing rigs , 
concrete mixers , and cons truction equipment . D i e s e l  engines 
would p rovide the most cons i stent s ource of no i s e , and dri l l ing 
e quipment woul d  cre ate the peak s ound l eve l s . Areas adj acent 
to the s torage s i te are sparsely populated marshl ands . 
Assuming 2 4 -hour dri l l ing activity for two r i gs , i t  i s  e s t i 
mated that the equival ent s ound level would be n o  more than 
5 5  dec ib e l s  ( db )  at 2 , 0 0 0  feet from the center o f  the s i te . 
The c ontr ibuti on o f  storage s ite c onstruction to annual 24-hour 
leve l s , assuming 6 months of dri l l ing , would a l s o  be no more 
than 5 5  db at 2 , 0 0 0  feet from the center o f  the s ite . 
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As suming daytime acti vi ty only , p ip e l ine construction nO l s e  
would contribute no more than 5 5  db t o  the equival ent sound 
level ( Ldn ) at 5 0 0  feet from the p ipel ine rights -o f-way . 
Annual no i s e  leve l s  al ong the p ip e l ines woul d  not be a ffected 
s i gni fi c antly because of the rel ative ly short construction 
period at any one pipelaying location . 

4 . 4 . 4 . 2  operations I mpacts 

The maj or no i s e  a s s o c i ated with operation at the Black Bayou 
s i te and at the S un Terminal would be from on- s i te pump ing 
operations , tanker tra ffic , and tanke r pump s for dis charging , 
l o ading , and trans fer o f  c rude o i l . The analys i s  o f  pump 
noise at we s t  Hackb e rry , a s ite having s im i l a r  amb i ent s ound 
leve l s , was e stimated to increase the no i se level at the s i te 
p erimeter no mo re than 3 db dur ing operation ( FEA , 1 9 7 7 ) .  
An incre ase o f  about 2 0  pe rcent in terminal and tanker opera
t i ons is predicted at the Sun Termi nal on the Neche s River . 

No i s e  i s  expec ted to be continuous day and ni ght dur ing these 
operations . However , s ince the pump s at b o th the s torage 
and terminal fac i l i ties wou ld be enc l o s e d  in pumphous e s , or 
o ther s ound attenuating s tructure s ,  their imp act on existing 
amb ient no i s e  leve l s  woul d  be negl igible . 

4 . 4 . 5  Spec ies and Ecosys tems 

4 . 4 . 5 . 1  Cons truction Impacts 

D i splacement/Leaching Water sys tem Impacts 

C ons truction of the intake sump and instal l ation of intake 
s tructure p i l ings in the eastern s i de o f  B l ack Bayou wou ld 
re sul t in the direct de s truct ion o f  the benthic organi sms , 
such as c l ams , roti fers , and nematodes , present in the vicinity 
o f  sump and p i l ings . S p o i. l  dep o s ition would des troy marsh 
fauna and vegetation in the spo il disp o s a l  are a . 

Buri al o f  the water intake p ip e l i ne would a l s o  result in direct 
de s truction o f  marsh organi sms . I ncreases in suspended sedi
ments would incre ase turb idity and enr ich the local ecosystem 
with nutr ients . P o l l utants or natura l ly occurring chemically 
reac ti ve or tox ic materi a l s  cou l d  a l s o  be released from the 
s e diments . The marsh al ong p ipel ine routes would probab ly 
revegetate within two years , and ve getation would be expected 
to ree s tab l i s h i ts e l f  on unsubmerged s p o i l  wi thin two years . 
I ncreased turbi dity would reduce p r imary p roduction o f  sub 
merged p l ants , and chemi c a l l y  reactive materials such a s  
oxygen-demanding sub s tances would b r i e fly be a s tress t o  the 
submerged b i o ta . The nutri ents added from cons truction o f  
the water system would b e  a rel ative ly sma l l  quanti ty c omp ared 
to the amount naturally present and woul d  b e  readily dispersed 
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except perhap s at the dredge di spo s al s i te . Material may 
drain from di spo s a l  areas for ye ars , and continue to s i l t  
over marsh vegetati o n ,  s l owing the proce s s  o f  recovery . 

Brine Dispo s a l  Sys tem Impacts 

The on-s i te brine p ip e l ine wou l d  run paral l e l  with the water 
supp l y  and o i l  d i s tr ibution pipel ines . I mp acts on b i o ta 
as s o c i ated wi th l aying s imi l ar l ines at Black Bayou s a l t  dome 
have been di s cu s s e d  above . 

construction o f  the dispo s al pipel ine s outh to the Gul f  o f  
Mexico from the central p l ant acro s s  marshl and , water channe l s , 
and open water woul d directly des troy marsh vegetation in 
the p ipel ine path , di sp lace wi l dl i fe ,  and temp o rari l y  di s turb 
the environment by increas ing eros ion and s edimentation . 
App roximate ly 3 5 1  acres o f  marshl and , 3 . 6  acres o f  inl and 
water and 42 . 5  acres o ffshore in the Gul f o f  Mexico would be 
d i s turbed by cons truction of the brine pipel ine . The marshl and 
cons i s ts o f  alternating s tretches o f  the brackish and inter
medi ate marsh typ e s . Organi sms present along the p ipel ine 
route be fore construction would be expected to ree s tab l i s h  
within two years . 

An es timated 2 4 , 0 0 6 , 9 6 6  kg dry wt o f  o rgani c matter p roduction 
woul d  be l o s t  over a two year period . Gro s s  primary p roduc 
tion ( benthic p l ants ) l o s t  in 3 . 6  acres o f  e s tuarine open 
water over two ye ars would amount to 2 0 , 3 7 8  kg . Aquatic 
vegetati on whi ch makes up mo s t  of the primary p roduction is 
a ma j or food s ource of numerous spec i e s  of water fowl whi ch 
sp end the winter season in the area . 

S ediment exp o s ed o r  d i s l o dged by dredging would prob ab l y  not 
b e  di spersed far from the p ip e l ine r i ght-o f-way . After 
dredgi ng and b e fo re backfi l l ing , the sediment would be p l aced 
on top of marsh vegetat ion , thus c rushing and smother ing the s e  
oxygen-us ing o rgani sms beneath i t .  

Turb i dity resul ting from susp ended s o l i ds woul d  p robab l y  rema in 
h i gh during the period o f  cons tructi on , and subsequently as 
water motions resuspend the backfi l led mater ial , s o  that p l ant 
p roduc tion and feeding o f  s ome anima l s  would be reduced . 
S i l tation woul d  inter fere with resp irati o n ,  reproduction , 
s ettl ing , and attachment o f  l a rval s tages o f  benthic o rgani sms . 
Reduce d  oxygen l eve l s  would inhib i t  the metabo l i sm o f  organi sms 
and , i f  too l ow ,  would cause mortal i ty among many spec i es . 
Eventu al l y , suspended s ediment along the br ine dispos al route 
woul d  settle and b i ota woul d  reestab l i sh i tsel f .  The more 
e a s ily di spersed p e s t ic ides would p robab l y  b e  di spersed within 
s everal months . Al s o , water would be s omewhat enriched , from 
resusp ended nutri ents and pres ent b i o logical communi ties would 
b e  temporari l y  stimul ated to show increased produc tivi ty . 
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Near the c o as t ,  the brine l ine would cro s s  s l i ghtly s andy 
r i dge s ( cheniers ) ,  Highway 8 2 , and s and beach onto the floor 
of the Gul f .  The sma l l  amount o f  pasture or cultivated land 
to be cro s s ed in thi s  vic inity would be expected to revegetate 
within one or two years . However , i t  could take several years 
for vegetation of the original typ e ( trees , c acti , brush ) to 
b e  ree s tab l ished . Smal l areas of p a s ture or crop l and whi ch 
were affected would be us ab l e  within a ye ar after cons truction . 

As in the construction o f  o ther p arts o f  the p ipel ine , b i rds 
and wildl i fe near the coast would be temporar i ly d i s turbed 
and displ aced by the increased human acti vi ty and no i s e  in 
the area . Many o f  the less mob i le vertebrate and invertebrate 
anima l s  , including the i r  nesting areas , would be s acri ficed 
al ong with the vegetation . Construction e f fects on be ach 
and shore b i o ta and on organi sms of the Gul f  of Mex ico would 
be s imi lar to tho se discussed for the brine l ine from the 
s torage fac i l i ty at We s t  Hackb erry ( S ection 4 . 3 . 5 . 1 ) . 

I mpacts at the S tor age Location 

P l ant and animal l i fe would be a ffected by varylng degrees 
dur ing the c onstruction o f  the central p l ant fac i l i ty ,  the 
acces s canals the equipment barge dock and s l ip , the l eaching/ 
d i sp l acement water system and the brine and o i l  p ip e l ine s . 
P ipel ine , intake sump , and p l atform construction have alre ady 
b een d i s cu s s ed in rel ation to le aching and displ acement imp acts 
( s ee Section C . 4 . 1 . 5 . 1 ) .  

The central p l ant would be constructed on a l and- fil led area 
of about 10 acre s . The nonmob i l e  and s l i ghtly mob i l e  marsh 
o rgani sms in the entire 10 acres would be destroyed during 
c ons truction . The se organi sms include mo l lusks , o l i gochaetes , 
p o lychaetes , shrimp , crabs , amphipods , and midge larvae . Ten 
acre s of marsh hab i tat would be permanently altered . S ediment 
l eve l s  in the adj acent mar sh and nearby cana l s  would incre ase 
for a l imited time . The gro s s  pr imary produc tion loss assumed 
for the se 10 acres is 9 , 7 5 0  g dry wt o f  organic matter/m2 /ye ar 
or 3 9 4 , 5 8 2  kg/ye ar for marsh within 5 0  m of a channe l . Thi s 
would amount to at least 9 , 8 64 , 5 6 2  kg for at least 2 5  ye ars . 

D i spersal o f  the suspended s o l i ds as a re sult o f  l and- fi l l ing 
would a ffect b i ota minima l ly in the area around the central 
p l ant location , s ince the materi a l s  used would be c l ays selected 
fo r l ow ero s ion under wetl and condi tions . Dredg ing the access 
c anal s ,  equipment barge s l ip , and cons tructing the equ ipment 
b arge docks would des troy o rgani sms s im i l ar to tho se found 
at the central p l ant area in the direct path of the dredging . 
Organi sms o f  the p e ripheral wetl and and c anal areas wou l d  be 
affected by increased suspended s o l i ds . 
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Water turbul ence and high susp ended s o l i d  leve l s  woul d pers i s t  
throughout cons tructi on , and would not return t o  normal until 
a fte r cons truction and dri l l i ng were comp l ete . Al s o , s ince 
the amount of dredging would be rel atively large comp ared to 
the total area o f  the s i te ,  and s ince dredged material wou ld 
be dispo sed o f  in the immedi ate vic inity o f  the s i te ,  all o f  
the on- s i te and surrounding sur face water wou ld show appreci
ab le increases in suspended sol ids . The water within a 
2 , 6 0 0 - foot radius , l argely a mixture o f  marsh and open water , 
would experience the incre as es . 

Al l animal s and ve getation in approximate ly 7 . 4  acres o f  marsh 
would be de s troyed in cons truc ting the acc e s s  canal s . S imi lar 
organi sms would be destroye d  and the hab i tat permanently 
a l tered in the 10 acres of marsh all otted to spo i l  dispo s al . 
Gro s s  pr imary marshl and production ( 1 . 7  X 1 0 7  kg ) would be 
l o s t  for the 1 7 . 4  acres ove r the 2 5  ye ars o f  the s torage 
p roj  ect . S ome bi ota would appear on spo i l  in the disposal 
are a ,  howeve r ,  but estimation of producti vi ty o f  the spoil 
b ank communi ty remains uncertai n .  

Anothe r 4 5 9 . 7  acres would be a ffec ted by incre ases i n  di s
s o lved so l i ds from fi l l i ng ,  dredging , or spo i l  di sp o s a l  beyond 
the immedi ate impact area . Mo s t  o f  the increase would occur 
wi thin a few hundred feet of a si ngl e s ource . However , the 
mul tiple s ources in thi s l arge area would be p resent for a 
prol onged period , and suspended s o l i d  leve l s  m i ght be expected 
to bui ld up in the s i te vicinity beyond thi s di s tance . At 
wors t ,  comp l ete interference with aquatic biota i s  assumed 
fo r 4 5 9 . 7  acres ( 6 0 percent o f  which is marsh i 40 percent , 
open water ) for 3 1  months a fte r beginning o f  cons tructi on , 
wh ich wou ld result in a l o s s  o f  up to 2 , 0 5 6 , 0 8 8  kg dry we ight 
o f  organi c matter o f  gro s s  pr imary production . 

Nutrient enr ichment could s timul ate produc tion in the mars h 
and aquatic communi ty at the periphery o f  the hi ghe s t  leve l s  
o f  suspended sediments . A minor imp act may be that organi c 
de tritus sti rred up by dredging may temporarily be made more 
ava i l able to mob i l e  consumers ( U .  S .  Army Corps of Engineers , 
1 9 7 6 ) .  New open water habi tats would be created by cons truc
tion o f  acce s s  cana l s  and the barge s l ip . Populations of 
benthic organi sms could be we l l  e s tab l i shed within s ix months 
a fter sedimentation and other s tres ses are reduced . 

Short-term sedimentation o f  dredge d material has been reported 
to e l iminate as much as 70 percent of the average number o f  
benthic o rgani sms i n  a covered area and to cause a consider
ab le reduction in the number of species p resent ( Cronin et aI , 
1 9 7 0  i S a i l l a  et al . ,  1 9 7 1  , c i ted in U .  S .  Army Corps o f  
Engineers , 1 9 7 6 ) .  Burrowing anima l s  are not general ly harmed 
by be ing cove red once by sediments . Wate rfowl , mamma l s , and 
repti les would be di s turbed and wou ld emigrate from the s i te 
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because o f  increased no i s e , human activity , and hab i tat di s 
rup tion during construc tion . 

Oi l D i s tribution System I mpacts 

Organi sms would be de s troyed in the path of the o i l  l i nes , 
which would be l aid in Black Bayou Cuto ff . Dredging would 
be required along 1 . 9  mi le of channe l in a s trip perhaps 
2 0  feet wide over a period of no more than a few we eks . The 
total excavated area ( 4 . 6 1 acres ) wou ld e l iminate benthic 
s tanding crop and p roduction inde finite l y ,  but new p opul ati ons 
o f  organi sms woul d  probab ly become e s tab l i shed wi thin s i x 
months ( U .  S .  Army Corp s  o f  Engineers , 1 9 7 6 ) .  Ful l  recovery 
o f  the predredging community s tructure could require two ye ars 
or longer . A comp l ete l o s s  of benthic gro s s  primary production 
for one year in 4 . 6 1 acres i s  es timated at 1 3 , 0 2 2  kg dry wt 
of organic matter . 

Suspended s o l i d l eve l s  would be rai sed in the Black Bayou 
Cuto ff for a period dur ing and a fter the o i l  l i ne s are l aid 
and would p rob ab ly sub s i de rather qu ickly as b ackfil led dredged 
material s tab i l i z e s  and o rganisms be come e s tab l i shed on and 
in i t .  Susp ended s o l i d  levels would probab ly return to pre
dredging levels within no more than a few months . Nutr ient 
addi ti ons to the aquatic sys tem in the vi cinity would s timulate 
primary and dependent secondary production so that the delete
rious imp acts of the initial high sediment l oads would be 
p arti a l l y  compens ated . 

The 0 . 8  mi l e s  o f  marsh on the s i te through which the o i l  
di s tribution l i nes would p a s s  would be di sturbed b y  o ther 
construction acti vi ties in the area as we l l . E ffects o f  
su spended s o l i ds generated b y  cons tructi on in thi s segment 
have been discussed in connection with ons i te impac ts . Burial 
of oil l ines would de s troy s l i ghtly mob i l e  and nonmob i l e  bi ota 
such as marsh gras s e s , epiphytic organi sms , and benthic 
organisms in the excavation path ,  and would ki l l  and inj ure 
s ome organi sms on the banks of the burial trench . Biota on 
trench b anks would be inj ured to an indeterminate extent by 
vehicles  whi ch wou l d  guide the p ipel ine into p l ace and by 
tempo rary s torage of excavated sediment . As suming that one 
ha l f  o f  the vegetation and o the r b i o t.a are des troyed , and 
re covery i s  hal f comp leted wi thin a year and comp l etely 
rec overed wi thin two years , s tanding crop and producti vi ty 
wo ul d be l o s t  in 7 . 2  acres over the equival ent o f  a year , 
whi ch i s  equival ent to app roximate ly 3 1 2 , 44 1  kg dry wt o f  
organic matter . The es timated l o s s  o f  fo od b y  bacteria and 
marsh anima l s  is 2 , 1 9 7  kg dry wt o f  o rganic matter . 
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4 . 4 . 5 . 2 operati ons I mpacts 

Di spl acement/Le aching water Sys tem I mpacts 

Wi thdrawal of le aching and displ acement water from the Black 
Bayou Channel would entrain organi sms and nutri ents , displace 
o rgani sms in the connected water bodies , and imp inge or trap 
o rgani sms against intake s creens . The local surface water 
l evel would remain fairly cons tant becaus e o f  tidal rep l enish
ments , but pol lutants could b e  introduced thereby . 

I t  i s  es timated that during each displacement mo re than 
2 . 04 x 1 0 1 2 phytopl ankters and more than 5 . 64 x 1 0 1 0 zooplank
ters could be k i l led . Large numbers o f  microo rgani sms and 
l arge amounts o f  organic and inorganic nutri ents would a l s o  
be l o s t  from the aquatic sys tem in the area during l e aching 
and displ acement . Production l o s s e s  resul ting from wi thdrawal 
of o rgani sms with the di spl acement and leaching water would 
occur out o f  time phase s ince the organisms re spons ible for 
p roduction would be wi thdrawn p rogre s s ive ly over l ong time 
intervals . Entrainment o f  p l ankton would occur continuous ly 
during l eaching and oil disp l ac ement . Production l o s s e s  caused 
by l ateral displacement of sma l l  mob i l e  and nonmob i l e  o rgani sms 
into the new environmental s e ttings presumab ly would b e  
di ffus ed , thus di fficult t o  measure , b u t  they may be s i gnifi
cant when cons idered cumul atively . 

Meropl ankton* p a s s ing into the Black Bayou aquatic sys tem 
would p rob ab ly be wi thdrawn with leaching and displ acement 
water resulting in a reduction in fish and shel l fi s h  in the 
area . S a l ini ty changes could be induced during leaching/ 
displ acement water wi thdrawal .  Cons i deration o f  the normal 
s a l initi e s  in the S abine River near its j unction with the 
I CW in comparison with the normal tidal regime sugge s ts that 
s a l inity would not be increased more than two or thre e  parts 
p e r  thous and for more than a week under ordinary l imiting 
c onditi ons . However , any such increases would have an impact 
on other areas as wel l  as Black Bayou s ince the water would 
have a certain res i dence time in the es tuary . 

Occas ional s a l inity inc reases s imi lar to tho s e  given above 
for the sugge s ted maximum interval probably would not be per
manently inj urious to mo s t  bentho s , nekton , and rooted marsh 
p l ants in the area . However , s al ini ty- sens i tive organi sms 
would prob ably be impaired . I f induced s a l inity incre ases 
o c curred with great enough fre quency , spec i e s  c omp o s ition , 
and c ommuni ty productivity woul d  probably be al tered . P l ank
toni c  organi sms wou ld be transpo rted with water and presumably 

*Meropl ankton - Anima l s  which are adapted to p l anktoni c  
exi s tance only dur ing the f i r s t  s tages o f  thei r  l i fe cyc l e s . 
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would not be subj e c ted to as rap i d  a change 1n s al i ni ty d S  
other organisms . 

Wate r qual i ty in the I CW i s  degraded by high leve l s  o f  pho s 
phorus , pe sticide s , arseni c ,  mercury , o i l , and greas e . 
C admium , mercury , z inc , and copper are at high l eve l s  in the 
S abine River compared to recommended EPA l eve l s  for thi s 
area . Such pol lutants would be introduced into the Blac k  
B ayou sys tem al ong with rep l enishment water . Most o f  the s e  
c ontaminants are toxic material s whi ch would stre s s  the aquati c 
and marsh bi ota in the are a . Mercury and hydroc arbon p e s t i c i de 
l eve l s  would be o f  sp e c i a l  concern s ince s uch material s can 
be c oncentrated through the food chains of comme rc i a l ly impor
tant animal s ,  as we l l  as the othe r animal s .  

Brine D i sposal Sys tem I mpacts 

The b i ota of the Bl ack Bayou s i te is generally typ i c a l  o f  
the coa;;tal waters o f  the northe rn Gul f o f  Mexico a t  the 
3 0 - foot c ontour interval . Thi s i s  particularly true o f  the 
phytop l ankton , zoopl ankton and demersal nekton communi ties 
who se spe c i e s  comp o s i  tons are readily comparab l e  to those 
found al ong the Loui s i ana-Texas c o astl ine . S tanding crops 
for the se communi ties are a l s o  roughly c omp arab l e  to tho s e  
e l sewhe re i n  thi s region . The benthi c c ommunity o n  the other 
hand is domi nated by a l imited number of spec i e s  mo s t  of whi ch 
are typ i c a l  o f  degraded condi ti ons such as ass ociated with 
o i l  sp i l l age . A s i gni fi c ant finding is that s tanding crop 
for the benthic commun i ty is low ,  as d i s cu s s ed i n  Appendix U . 4 .  

The phytop l anktonic c ommuni ty i s  dominated by a mixture estua
r i ne and marine di atoms . Thi s prob ab l y  refl ects the mixing 
o f  estuar ine waters from Calcas i eu Pass  with o f fshore marine 
waters . species c omp o s i ti on varies dr amatically from month 
to month but Skel etonema , C o s c inodis cus centr a l i s , B i ddulphi a 
spp . Rhi z o s o l eni a imbricata , R .  robusta , Chaeotoceros 

-

curri setum , and C .  affine are typ ic al domi nants . I ntere s tingly 
S ep tember and December were who l l y  dominated by j u st one or 
two spec i e s  ( parti cu l arly S ke l etonema ) whi l e  Oc tober and 
November showed a diverse , equi tab ly di stributed spe c i e s  
c omposi tion . Dino f l age l l ate numbers , as expected , were l ow 
for thi s time o f  ye ar . 

The zoopl ankton at Bl ack Bayou brine di sposal  s i te ,  as  with 
the other d i sp o s a l  areas s tudied duri ng S eptember through 
D ecemb e r , 1 9 7 7 , had many copepods as its main doml n ant s . 

Acarti a ( a  c a l ano i d ) , calano i d  sp . 1 ,  c a l anoid sp . 3 ,  naup l 1 1  
( l arvae ) ,  Corycaeus ( a  cyc l opo i d ) , Euterp in� ( a  harpacti coi d ' ,  
Okopl eura ( a  tunicate ) ,  o i  thona ( a  cyc lopoid ) ,  and Temo r a  
were among the s e  dom i n ants . Tills l oc a tion i s  o f  hi gh <iu a l i  ty 
wi th respect to z o op l ankton abundanc e , with the abundanc e s  
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be ing o f  a s imi l ar order o f  magni tude to average comb i ned 
dens ities at We s t  Hackberry and B i g  Hi l l . 

The spec i e s  compo s i tion o f  the nekton communi ty i s  fairly 
cons tant from month to month , and is typ i cal of Lou i s i ana
T exas coastal waters . S tanding crop var i e s  marke dly from 
month to month , but the s e  fluctuations app ear to be dr iven 
by random var i ation in the popul ations of the top domi nant 
spec i e s , Acetes americanus , a s erge stid shrimp , and Ancho a 
mi tchi l l i , the Bay Anchovy . An influx o f  spec i e s  dur i ng 
November probab ly refl ects the fa l l  offshore mi gration o f  
e s tuarine summe ring forms . 

The benthic communi ty i s  almo s t  who l ly domi nate d by e i ther 
the marine wo rm ( po l ychae te ) rlJage l ona sp . ( Oc tober , November , 
Decembe r )  or the c l am fvIu l l ini a l ateral i s  ( S eptember ) .  I n  
both c a s e s  the s econd ranke d spe c i e s  was only ab out hal f as 
abundant as the top dominant . such a communi ty structure i s  
typ i c a l  o f  environmental ly degraded conditions . Thi s i s  sup 
ported b y  the remarkably l ow standing crop in the benthic 
community . Both fvIu l l i n i a  and Mage l ona are known to be i ndi c a
tor spec i e s  fo r de graded environments . 

The mo s t  s evere ly impac ted region would be that neare s t  the 
di ffuser port where hi ghe st salinities overages would be en
countered . Based on M I T  transient plume mode l , uti l i z ing 
l imited real world current ob servati ons fo r the B l ac k  B ayou 
s ite , fo r typical current regimes no more than 1 0 4  acres would 
be enc l o s e d  by the 3 ppt excess  s a l inity i s ohal ine . I f  total 
morta l i ty within thi s region i s  assumed ,  ab out 1 . 3 x 1 0 6  benthic 
i ndividual s/acre would be e l iminated . I n  the context o f  the 
broadly di stributed nearshore benthic community , thi s i s  not 
a s i gni fi cant impact . Beyond the 3 ppt i s ohal ine brine im
p acts on the benthic community would be expected to be 
minimal . I nasmuch as the p l anktonic and demersal organi sms 
are e i ther qu ickly carried through the di ffuser s i te ,  or can 
o therwise avo i d  thi s regi o n ,  imp acts on the se communi tie s 
should be s l i ght . 

Imp acts on bi ota from operation o f  the b r i ne dispo s al sys tem 
would be e s senti ally the s ame as tho se de scribed in connec 
tion with brine dispos al a t  We st Hackbe rry ( s ee section 
C . 3 . 2 . S . 2 fo r a ful l  discus s i on ) .  

I mpact at the Storage Loc ation 

On- s i te operation o f  the s torage fac i l i ty would have a minimal 
e ffect on b i o ta . During fi l l ing or displ acement , machinery 
n o i s e  and road traffic woul d  incre as e . S ome o f  the animal s  
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ini t i a l l y  disturbed in the are a wou ld adj ust after a certain 
p e riod . Air p o l lutants would be increas ed s l i ghtl y ,  and waste 
mate r i a l s  and chemi c a l s  used in p e s t  contro l cou l d  become 
sma l l  sources of water p o l l utants . Most release o f  contaminants 
into water could be eas i ly contro l l e d .  

o i l  D i s tributi on Sys tem I mpacts 

Becaus e much o f  the crude o i l  pipel ine route for the Black 
Bayou s i te wou l d  be common to the We s t  Hackberry p ipel ine 
route , only tho s e  impacts which might result from a break in 
the connector l i ne or are otherwi s e  germane to the B l ac k  Bayou 
s i te are cons i dered here . 

An o i l  spi l l  from the crude o i l  connector l ine woul d  form a 
s l i c k  on the surface wate rs o f  B l ac k  Bayou Cuto f f ,  B l ac k  Bayou , 
and p o s s ib l y  the c anal s as s o c i ated with Bl ack Bayou . o i l  
woul d very eas i ly b e  carried into the marshes where recovery 
is more di ffi cult than on open water . As suming an o i l -ho l ding 
c apacity* for marshland o f  25 barre l s  o f  oil per acre , it i s  
obvious that s everal acres o f  marsh could b e  contami nate d 
( depending on the amount o f  o i l  sp i l l ed ) . A 1 0 0 0  bbl spi l l  
wou l d , based on thi s  assumption , cove r 4 0  acres o f  marsh . 
A die o ff o f  vegetation and pol lution o f  surface waters wou l d  
s i gni ficantly degrade the hab i tat o f  wildl i fe such a s  nutr i a ,  
muskrat , mink , beave r and wate r fowl ( herons , egrets , ibi s e s , 
and gal l inules ) .  E ffects are expected to be rel ative l y  short
term , with recovery o f  vegetati on s tarti ng within a month 
and wi l d l i fe hab i tat restored , within one or two years , 
assuming p roper c l e anup procedures are emp l oyed . 

4 . 4 . 6  Natural and S cenic Resources 

4 . 4 . 6 . 1  Cons truction Impact� 

The br ine l ine from the B l ack Bayou fac i l i ty wou l d  fo l low an 
exis ting pipe l i ne corri dor for approx imate l y  1 1  m i l e s  through 
the marshl and within the S abine Na tional wi l d1 l fe Re fuge . 
E f fects on the natural and scenic resources o f  the re fuge 
during cons truction wou l d  be minor and tempor ary . Al l parks 
i n  the Bl ack Bayou area are l o c a ted far enough from cons tru c 
tion are as so that no impac ts are anti c i p a ted on these recrea
ti onal s i tes . 

4 . 4 . 6 . 2  Oper ations Impac ts 

Normal operation and maintenance o f  the B l ac k  Bayou fac i l i ty 
l S  not cons idered to have an adve rse e f fe c t  on the S ab ine 

* O i l -ho l ding c apac i ty - The ab i l i ty o f  s o i l s  to ab s o rb o l l  
fo r a p e r i o d  o f  t ime . 
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N ati onal wi l dl i fe Re fuge . I n  the c a s e  o f  a break in the br ine
l i ne du r I ng ope r a t i on , the resulting brine sp i l l  could a ffect 
s i gni ficantly the s c eni c and natural re s ource values of a 
l o c a l ized area o f  the refuge by de stroying marsh vegetation . 

4 . 4 . 7  Archae o l ogi c a l , Hi stori c a l , and Cultur a l  Resources 

4 . 4 . 7 . 1  Cons tructi on I mpacts 

The known archaeo l ogical and histo r i c a l  s i tes in the vicinity 
o f  Bl ack B ayou dome and p ip e l ines would rece ive no adverse 
imp act from s i te p rep ara tion or cons tructi on . After the 
results o f  a Cultural Resource s tudy are analyz ed , approp r i ate 
p rocedure s  would be initi ated fo r any comp l i ance with the 
N ational H i s to r i c a l  Preservation Act o f  1 9 6 6  and Executive 
Order 1 1 5 9 3 . 

4 . 4 . 7 . 2  Q£e r ati ons I mpacts 

The known archae o l o g i c a l  and hi s to r i c a l  s i te s  in the vic inity 
o f  the Black Bayou dome aad p ipe l ines would rece ive no adverse 
impact from the operation and maintenance of thi s fac i l i ty .  

4 . 4 . 8  S o c ioeconomic I mpacts 

4 . 4 . 8 . 1  Construction I mpacts 

Dur ing cons truc tion of the propo sed B l ack Bayou storage 
fac i l i ty ,  a s ub s tant i a l  number o f  workers wou l d  be hi red for 
a short time . The peak manpower level occurs in the second 
and third months and results pr imarily from the l abor require
ments for l aying p ipel ine s for b rine disp o s a l , raw water intake , 
and connection to the crude o i l  p ip e l ine al ong the l CW .  

The marsh terrain would requ i re the use o f  b arges for part 
of the onshore p ip e l ine insta l l at i on ,  and for a l l  p ip e l ine 
work o ffshore . Labor es timates as sume that two crews o f  1 2 0  
to 1 8 0  wo rkers e ach would work s imul taneous ly , one o n  l and , 
and one on a barge . Cons truc tion o f  bui ldings and ins talla
t i on o f  equipment at the s tor age s ite would be comp leted dur ing 
the initial s i x  months , with a pe ak manpower leve l ( 2 6 0  workers ) 
in the fourth month . We l l s  to the s torage c averns would be 
made by us ing two dri l l  rigs on barges , and one l and ri g .  

The ma j ority o f  workers , p ipefitter s , welders , and equipment 
op erators would be hi red from the region . Workers could be 
drawn from the metrop o l itan districts of S ulphur and Lake 
Charles on one s i de , and Orange and Port Arthur on the other . 
Workers would a l s o  be hired from vinton , but i t  i s  not l arge 
e nough to supply a l l  the l abor needs of the pro j ect . Cons truc
t i on of the br ine disposal p ipel ine through the remote areas 
of Cameron Parish would emp l oy peop l e  of that are a . 

4 . 4 - 1 6  



Drawing the peak level o f  workers from Calcas ieu and C ameron 
P ari shes and Orange and Jefferson Counti es would reduce the 
unemp l oyment rate in these areas . The peak l abor needs o f  
the proj ect could be met almo s t  enti rely from Calcasieu P arish , 
C ameron Pari s h ,  and Orange County . Unemp loyment in Calcasieu 
P ar i sh wou ld drop from 8 . 6  percent to 8 . 1  pe rcent ; in C ameron 
P ari s h ,  from 8 . 2  percent to 7 . 7  pe rc ent ; in Orange County 
from 7 . 7  pe rcent to 7 . 1  pe rcent ; and in Jefferson County the 
unemp l oyment rate would be affected by l e s s  than 0 . 1  percent . 
Workers in Jefferson would be emp l oyed by the exp ans ion o f  
the o i l  port fac i l i ties a t  Nederland . 

Afte r the comp l etion o f  the brine di sposal p lpel ine and the 
cons truction o f  surface fac i l ities at the s a l t  dome , the l ab o r  
force would be reduced t o  leve l s  o f  1 6 0  and 1 2 0  workers over 
a period of a ye ar , then s tab i l i z e  at about 6 0  workers for 
two ye ars . The resul ting number of worke rs on the s i te during 
the day would be in the range of 5 0  to 60 unt i l  the dri l l ing 
is comp l ete , and 3 0  to 40 during the two ye ars of le ach and 
fi l l . 

S ince the l and around the periphery o f  the Bl ack Bayou s a l t  
dome i s  currently be ing used for o i l  production by the She l l  
O i l  Company , the cons truction o f  tanks , we l l heads , pump s truc
tures , or s imi l ar s tructure s would not consti tute an alteratlon 
of the exis ting l and use patterns . 

The access canal s that would be dredged through the marsh 
wou l d  be extens i ons of an e x i s ting netwo rk . The dispos al 
areas would be de s ignated by the Corp s  of Engineers permit 
app l i c ation and the impacts a s s o c i ate d with the i r  cons truction 
would be minimi zed through the use of the best ava i l ab l e  
dredging techno logy . 

Construction o f  the br ine di spo s al pipe l i ne woul d  have a 
temporary adve rse e ffe ct on l and u s e . Al though the p ipel ine 
route woul d  fo l l ow an exis ting p ip e l ine r i ght- o f-way , the 
movement o f  heavy equ ipment and dai ly transport o f  worke rs 
through the w i l dl i fe re fuge would be at vari ance with the 
i ntended use o f  the l and . South o f  the re fuge , Highw ay 8 2  
would b e  cro s s ed ne ar Johnsons Bayou , and the Loui s i ana Hi ghway 
Dep artment would be consul te d re garding procedures to be 
fo l lowed to maintain use of the ro adway whi l e  pipel  ine i s  
l a i d  bene ath i t . The be ach between the hi ghway and the Gu l f  
o f  Mexi co would a l s o  be cro s s e d . The beach hab i tat and i ts 
s c eni c value o f  the be ach wou l d  be marred during the l aying 
o f  the p ip e l ine , but the e ffe ct woul d  be short-term . 

Tra ffi c in the area would be affe cted by workers commuting 
to and from the s i te , equipment and mate r i a l s  be ing b rought 
by b arges to the s i te ,  and by the brine pipel ine b e i ng l a i d  
under Hi ghway 8 2  ne ar the c o ast . I ncreases in tra ffic near 
the s i te during the operational phase i s  shown b e l ow . 
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1 2  Month 
Recorded Pe ak Period Aver age 
Traffic I ncrease I ncrease 

I nters tate 1 0  at vinton 8 , 8 0 0  8% 3 %  

Route 1 0 8  S outh 1 8 0  4 0 5% 1 6 9% 

Gum Cove Road 140 5 2 1% 2 1 7% 

There i s  a free ferry where the parish road cro s s e s  the I ntra
coas tal wate rway ; however , arr angements for b us transportation 
from the ferry s i te or construction of a b r i dge at the cro s s ing 
would have to be made . 

After the peak traffic period i s  reached , the average number 
o f  vehi c l e s  trave l ing to and from the s i te wou ld decre ase to 
abo ut 5 5 . Thi s repres ents an increase o f  l e s s  than one per
c ent on I nterstate 1 0 , 30 percent on Route 1 0 8 , and 4 0  percent 
on the parish road . 

Transportation o f  he avy materials and equ ipment by barge would 
constitute a 15 percent increase in traffic on the I ntrac o as tal 
waterway between the S ab ine and Calcas ieu Rivers and the B l ack 
Bayou Cuto ff Channel . 

When the br ine disposal p ipel ine i s  laid beneath Hi ghway 82 
e as t  o f  Johns ons Bayou , there would be some disruption of 
traffic al ong the road ; however , s inc e the highway i s  used 
as an evacuation route during hurricanes , cars would be a l l owed 
to p a s s  whi l e  the p ip e l ine is being l a i d  under the road bed . 
There are no paral lel ro ads that would s e rve as detour routes . 

I f  the construction and f i l l  o f  the Bl ack Bayou Dome be gins 
6 months a fter construction s tarts for the early storage 
fac i l i  ty at We s t  Hackberry , the impact on ship traffic to 
s upply o i l  for the initial fi l l  wou ld be the s ame as for the 
We s t  Hackberry fac i l i ty expans ion . Cons ider ing the Bl ack 
Bayou s i te by itsel f ,  and us ing the time tab le for construction 
and fi l l  shown in section 2 . 5 . 6 , the ye arly increase in tanker 
trips on the di fferent secti ons of the waterway would be as 
fo l l ows : 

l O th - 2 8 th month 

2 8 th - 42nd month 

Additional 
Tanker Trips 

2 2 0  

1 3 6  
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S ab ine Pas s 
Port Arthur 

I ncrease 

12 % 

9% 

Neches 
River 
I ncrease 

23% 

1 7% 



Job openings created by the proj ect are expected to attract 
about 15 percent of the peak l abor force from out s i de the 
l ocal region , bringing nearly 90 workers into the area . An 
e s timated 3 5  wo rkers may seek hous ing in Lake Charles , 2 5  in 
Orange , 1 5  in Sulphur , and 1 5  in vinton . 

The impact on hous ing ava i l ab i l ity in the three c i ti e s  would 
be qui te sma l l  and would probably not affect rental costs . 
I t  can be assumed in all four local ities that because the 
homeowner vacancy rate i s  below 3 percent , the workers would 
move into rental units rather than buying a home . The ava i l 
ab i l i ty o f  rental uni ts would be reduced b y  l e s s  than one 
percent in both Lake Charles and Orange , and wou ld decrease 
by about one percent in Sulphur . The avai l ab i l ity of housing 
in vinton i s  very l imi ted . 

Wo rkers who incur minor inj uries at the s i te woul d  be brought 
to the community ho spital at Vinton . More s erious inj uries , 
p articularly tho s e  a ffecting workers l aying p ipel ine through 
the remo te marsh area o f  Cameron Par i s h ,  wou l d  requ ire evacu a
tion by he l i c opter ambul ance services operating out o f  La fayette 
and Hous ton . The additi onal activi ty at the s ite during con
s tructi on , and the conge stion on ro adways l e ading to the s i te 
wo uld p l ace an additi onal burden on the p o l i c e  s ervices in 
the area . The regi onal economy would bene fit from the 
additi onal income to workers and from the supp ly o f  a l arge 
p art o f  the mater i a l s  and equ ipment needed by the p r o j ect . 
The average payro l l  o f  workers emp l oyed by c ons truction o f  
the fac i l i ty i s  shown a s  fo l l ows : 

1 s t  through 
7th through 

1 3 th through 
1 9 th through 

6 th month : 
1 2 th month : 
1 8 th month : 
42nd month : 

$ 6 1 1 , 7 0 0  
$ 2 8 6 , 7 0 0  
$ 2 44 , 0 0 0  
$ 1 2 7 , 0 0 0  

per month 
per month 
per month 
per month 

During the second and thi rd months o f  cons truction when plpe
l ines are be ing l ai d ,  the payro l l  would reach a peak of 
$ 1 , 1 6 0 , 0 0 0  per month . The payro l l  leve l s  are based on an 
a s s umed average wage o f  $ 2 , 0 0 0  per month . 

The total o f  a l l  expendi tures for materi a l s , equipment , and 
c ons truction servi ces for bu i l ding the fac i l i ties would be 
app roximate ly $ 1 9 3 , 9 0 0 , 0 0 0  of whi ch ove r 80 percent , or 
$ 1 6 0 , 4 0 0 , 0 0 0  would be spent in the region . App l i c ation o f  a 
2 . 0 5 mul tip l i er factor , based on the as s umption that the money 
sp ent fo r the o i l  s torage cons truction wou ld circul ate in 
the area , results in an es timated increase in l oc a l  e arnings 
o f  $ 3 2 8 , 8 0 0 , 0 0 0  shared by both the BEA* area o f  Lake Charl e s  
and the BEA area o f  Beaumont-Port Arthur-Orange . The incre ase 

* BEA - Bureau of Economi c Analy s i s . 
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would c ons ti tute a 7 percent gain ove r the local e arnings 
antic ipated for 1 9 8 0  in t.he two reg i ons comb i ned . The economic 
activity induced by the pro j ect would amount to a 1 3  percent 
increase over the leve l expected to be re ached in 1 9 8 0 . 

C omp aring the addi tional earnings whi ch would accrue to the 
two adj acent BEA regi ons because o f  the SPR proj ect at Black 
Bayou to the ant i c ip ated growth in earnings shows that regi onal 
growth in earnings would be increased by 39 pe rcent . Growth 
in earnings o f  the me trop o l i tan areas wou l d  be increased by 
6 5  percent between 1 9 8 0  and 1 9 8 5 . 

I n  the event that the Black Bayou dome i s  cho s en for an o i l  
s to rage s i te , the re would b e  no app rec i ab le c o s t  t o  Cameron 
and Calcasieu Pari shes . There wou ld be a l o s s  of revenue 
a s s o c i ated with the trans fer of property at the dome to federal 
ownership s ince fede ral l ands are exempt from property tax . 

On the who l e , local governments would bene fit from the increase 
of sal e s  taxes and in general economic activity derived as a 
s e c ondary e ffect o f  the construction work . S a l e s  taxes on 
wo rkers wages c o l l ected as local revenue would amount to about 
$ 2 0 3 , 0 0 0  in the first year , $84 , 0 0 0  in the second year , $ 2 9 , 0 0 0  
i n  the third year , and $ 1 4 , 0 0 0  i n  the remaini ng s ix months 
o f  cons tructi on . Thi s revenue would be divi ded proportiona l l y  
between Lou i s i ana and Texas according t o  the r e s i dences o f  
the workers . 

4 . 4 . 8 . 2  Operati ons I mpacts 

The ope rati on of the s torage fac i l it i e s  would emp l oy about 
2 0  wo rkers at the s i te .  There wou ld be workers at the s i te 
on a 24 hour bas i s , working in shi fts . 

Current l and use patterns o f  the l ands around the s i te are 
not l i ke ly to change dur i ng the l i fe o f  the proj ect . The 
future l and use p l ans deve l oped for S outhwe s t  Loui s i ana by 
the I mpe r i a l  Calcas ieu Regional Pl anning and Deve l opment 
C omm i s s i on show the s i te and adj acent areas de s i gnated as 
be ing used for industrial purposes , a category which include s  
m i neral extracti on . The u s e  o f  the l and for the prop o s e d  
o i l  s torage fac i l i ty woul d  conform t o  thi s  p l an .  Coastal 
z one management p l ans are being deve l oped by the Loui s i ana 
S tate Pl anning Offi c e , but spec i fi c  regul ations governing 
deve lopment i n  thi s  area have not been formul ated . 

I n  the event that p art o f  the Gum C ove Ri dge , 5 m i l e s  east 
of the s i te , is  s e lected as a recreational p ark , the pres ence 
o f  the s torage fac i l i ty wou ld not interfere with the aestheti c  
value o f  the park . 
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During the operati on o f  the s torage fac i l i ty ,  workers trave l i ng 
to and from the s ite woul d  c onsti tute the maj or impact on 
ro adway traffic . The portion o f  Route 108 leading south from 
Vinton wou ld have an average daily traffic flow about 22 p ercent 
higher than that recorded in 1 9 7 1 , and the Gum Cove Road traffi c 
flow wou l d  be 2 9  percent higher . 

Dur ing a period when oi l i s  wi thdrawn from the s to rage c averns , 
the imp ac t  on tanker tra ffic along the S ab i ne-Neches waterway 
would be i ns i gn i fi c ant . Re fi l l ing the c averns at B l ack Bayou , 
however , would increase tr affic on the waterway . The period 
o f  refi l l  for Bl ack Bayou alone woul d  be only 2 8  to 30  months , 
b u t  the E arly S torage Re s erve c averns at Wes t  Hackberry , which 
ho l d  6 0  m i l l ion b arre l s , would be fi l l e d ,  extending the period 
o f  i ncrease to 40 months . Tanker traffic al ong the S ab i ne 
P as s  and at Port Arthur would be incre ased by 1 2  percent , 
and such tra ffi c on the Neches River woul d  be i ncreased by 
23 percent . 

The emi gration o f  workers who moved i nto the region to take 
j ob s  during the construction of the pro j e c t  woul d  p robably 
have no noticeab l e  e ffect in Lake Charl es , Orange , and Sulphur . 
E ffec ts would be greater i n  Vinton because o f  the sma l l er 
hous i ng market . The i ncremental i ncrease in the popul ation 
of the town over the 1 9 8 0  proj ected p opul ation o f  4 , 3 0 0  woul d  
b e  l e s s  than 2 perc ent . The i ncreased need for pub l i c  s ervi ces 
to acc ommodate the s e  workers and the i r  fami l i es woul d  be very 
smal l .  

E conomic imp ac ts dur ing the s tor age phase o f  the Bl ack Bayou 
fac i l i ty woul d  be on a scale s imi l ar to a small busine s s  enter
p r i s e . There wou l d  be expendi tures for p ayro l l , s upp l i e s  
and parts , transportation and contingenc i e s . P ayro l l  wou ld 
amount to about $45 , 0 0 0  per month o f  a total expend i ture o f  
$ 1 2 5 , 0 0 0  p e r  month . App lying an economic multip l i e r , a total 
i ncrease in local e arnings of $3 , 0 7 5 , 0 0 0  c an be predi c ted . 
This repres ents a gain o f  l e s s  than one percent over the 
anticip ated 1 9 8 5  level o f  e arnings for Lake Charles and 
Be aumont-Port Arthur-Orange . During a period o f  o i l  wi thdrawal ,  
s i te expend i tures for operati ons and maintenance wou l d  reach 
a l eve l of about $ 5 2 0 , 0 0 0  per month for up to 5 months . After 
the s upply interruption , the caverns woul d  be refi l l e d  at an 
operati ons and maintenance cost that l ies b e tween the normal 
s tandby level and the o i l  wi thdrawal l evel , and wou l d  probab l y  
b e  approximately $ 2 5 0 , 0 0 0  p e r  month . Thi s  does no t inc lude 
the c o s t  of the oi l i ts e l f .  

The u s e  o f  B l ack Bayou a s  a s torage s i te woul d  primar i l y  
bene fi t the town o f  vinton . I t  i s  there that many o f  the 
workers wou l d  l ive during the operational phas e ,  because i t  
i s  the c l o s e s t  town . vinton i s  about 2 0  m i l es from the s i te ,  
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and the trip i s  s l owed by having to u s e  the ferry to cross 
the I ntrac o as tal Waterway , and by the condi tion o f  the ro ad 
that s tretches for about 5 m i l e s  al ong the Bancroft Canal . 

The s torage pro j ect by itse l f  woul d  not generate revenues 
for the l o c a l  governments . The re wou l d  be gains in l o c a l  
government revenues der ived from the secondary ec onomic e ffects . 
The maj or portion o f  thi s would be from the increase in local 
e arnings . Revenues from s a l e s  tax al one , app l ied to the 
spending o f  wages o f  workers emp l oyed permanently at the s i te ,  
wou l d  amount to a contribution o f  about $ 2 0 , 0 0 0  per year . 

4 . 4 . 9  Imp a c t  Due t o  Termination 

After termination of the SPR program , i f  the fac i l i ty i s  not 
to be used for any other government purpo se , the pro j ect would 
be shut down in accordance with app l i cab l e  l aws and regul ations . 
At Black Bayou , the s ens itive nature o f  the s i te would dic tate 
that envi ronmental concerns associ ated with marshl ands be 
fu l l y  cons i dered prior to terminati on . 

4 . 4 . 1 0 Re l ati onship of the Propo sed Ac tion to Land 
Use P l ans , P o l i c i e s , and Controls 

Except for a portion o f  the oil  di stribution pipeline that 
wou l d  cro s s  into Calcas ieu Parish to inters ect the E S R  o i l  
di s tribution pipel ine from We s t  Hackberry t o  Nederland , the 
B l ack Bayou fac i l i ty wou ld l ie who l l y  within Cameron Parish . 
Cameron Parish does not have z oning regul ations restr i c ting 
the use of l ands needed at the s i te or along p ipel ine rights 
o f-way . 

P art o f  the we tl ands and a l l  o f  the o ffshore l and used for 
the br ine di sposal p ip e l ine and di ffuser are Lou i s i ana s taLe 
l ands . For thi s reason the Lou i s i ana s tate Land Office would 
b e  c onsulted regarding the u s e  o f  rights-o f-way acro s s  the se 
l ands . The p ipel ine wou l d  cro s s  s tate Hi ghway 8 2  near the 
Gu l f  C o as t , s o  the S tate Hi ghway Dep artment. wou ld be consu lted 
regarding the arrangements for l aying the pipel ine beneath 
the road bed . 

The l and u s e  p l ans for the Bl ack Bayou s i te , as p repared by 
the I mper i a l  Calcasieu Regional Pl anning Commis s i on ,  indi cate 
no change from current l and use p atte rns through the year 
1 9 9 0 . The s i te i s  shown on the l and use map as an are a for 
mineral extr acti on , a us age that fal l s  wi thin the c ategory 
of "Urban and Bui l t-Up " l and . oil and gas p roduction fields 
are in thi s c ategory . Us age o f  the s i te for o i l  stor age would 
be c omp atib le with thi s  land use des ignati on . 
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The b rine dispos al p ip e l ine would cro s s  the S ab ine National 
wildl i fe Re fuge . This l and i s  owned by the Federal Gove rn
ment . Al though an exi s ting right- o f-way would be fo l l owed , 
p e rm i s s ion to cro s s  the re fuge woul d  have to be gr ante d by 
the U .  S .  Dep artment of I nter ior . 

The pro j ect would requ i re the use o f  wetl ands for p ip e l ine 
corr idors , and would nece s s i tate dredging cana l s  to p rovide 
access to we l lhe ads . The s e  activities require approval from 
the Corp s  o f  Engineers . I t  is a l s o  the resp ons ibil ity o f  
t.he Corp s  to approve the use o f  l ands where dre dge spo i l  would 
be dep o s i te d .  

4 . 4 . 1 1 S ummary o f  Adverse and Bene fi c i al I mpacts 

T ab l e  5 . 2 - 2  in Chapter 5 c ontains a detai led s ummary of the 
adverse and bene fi c i a l  imp acts associ ated with s ite prepara
tion and construction at the Bl ack Bayou s i te . In Section 
4 . 3 . 5  the imp acts o f  the p ropo s ed s i te , We s t  Hackberry , we re 
s ummar i z e d .  Only the maj or differences between the prop o s e d  
and the al ternate s ite are d i s c u s s e d  here . 

The Bl ack B ayou b r ine di sposal p ip e l ine wou ld trave r s e  the 
S ab ine National wi ldl i fe Re fuge and other sensi ti ve marsh
lands , but would be l o c ated in a des ignated p ipel ine corridor , 
whe re no s uch corridor exists at West Hackberry . The l o c ation 
of the o f fshore di f fusers would be di f ferent and imp acts wou l d  
n o t  be identical t o  the Wes t  Hackberry l oc ation . 

Cons tructi on o f  c anals on- s ite would re sult in s i gni fi cant 
local alterations o f  drainage p atterns . The p l acement o f  
s tor age we l lhe ads o n  pl atforms over the marsh rather than on 
l andfi l l  would reduce the amount of permanent damage to the 
marshland ; howeve r ,  the resulting abs ence o f  containment dikes 
around the wel lhe ads could pose s e rious problems in the event 
o f  a minor o i l  l e ak which would otherwi se be contained b y  
dikes . O n  the other hand , a maj or sp i l l  at the s i te s uch a s  
a sheared wel lhead would be detrimental t o  the sens itive marsh 
environs regardl e s s  of whether the we l l heads are diked . 

Because o f  the wet nature o f  the s ite , dus t  emi s s i ons woul d  
be restricted t o  ro ads and sma l l  fi l l  areas . 

Transportati on may b e  a serious prob lem in that tra ffic on 
l o c a l  ro ads would be gre atly inc reased and access to the s i te 
i s  l imi ted . Wo rkers would have to cro s s  the I CW via the Gum 
C ove Ferry to get to the s ite . 
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4 . 5  ALTERNATIVE S I TE VI NTON 

4 . 5 . 1  Land Features 

4 . 5 . 1 . 1  Cons truc tion Impacts 

Minimal e f f ects if any , on geomo rpho logy are ant i c i pated for 
the V i nton s i te .  Wel lhead s for s i x  propo sed s torage c averns 
wou ld be located o n  dry l and , so tha t no f i l l i ng wou ld be 
required for the se o r  for access road s . The r aw water supply 
sys tem f rom the V i nto n c anal a l so would have no s ignif i cant 
e f f ec t  o n  l and f o rms . A r e tention d ike to surround s u r f ace 
tank s , br i ne- pond , and raw water pond wou l d  ef fec t a permane n t , 
though mino r , c hange i n  topography . Also , cons truc tion of the 
o i l  pipe l i ne f rom Vi nto n  to j o i n  w i th the l i ne be twe e n  the 
we s t  Hackbe rry ESR f aci l i ty and Sun Te rmi na l  would have m i no r  
temporary e f f ec ts o n  land forms . The pipe l i ne trench wou ld b e  
back f i l le d  t o  r e s to r e  o r i g inal l a nd co ntours wi tho u t  d i s ruption 
o f  d r a i nage patterns . The ten i n j e c tion we l l s  spec i f ie d  i n  the 
br i ne d i sposal d e s ign wou l d  require no f i l l and only mi nimal 
grad i ng for cons truc tion o f  platforms and acce s s  road s . 

Construction o f  we l lheads and service roads would have l i ttle 
a f f e c t  o n  s o i l s  o n  the vinto n  s i te i ts e l f . On- s i te p ipel i ne 
cons truc tion would mix surf ace and subsur f ace l aye r s  o f  the 
Mo rey-Beaumont s o i l s , but would no t a f f ec t the i r  d r a i nage 
capabi l i ti e s . Cons truc tion of d i ke s , the b r i ne pond , and 
the raw water pond would d e s troy the i nternal s truc ture o f  
the so i l , though no t i ts compo s i tion . Along the p ipe l ine 
trench , the two a f f e c ted s o i l  typ e s  ( Mo rey-Beaumo nt and Har r i s
f r e s h  water mar s h )  would lose the i r  i nternal s tructure as we l l . 
The br i ne d i spo s a l  s y s tem would a f f e c t  the se two s o i l  types 
i n  much the same way . No ef fects o n  s tratigraphy o r  geo logic 
s truc ture are anti c i pated dur i ng cons truc tion at the s torage 
s i te ,  the p i pe l i ne route s , o r  the terminal and dock f a c i l i t ie s . 

4 . 5 . 1 . 2  Operations Impac ts 

Operation and maintenance activi t i e s  would have no impac t on 
geomorpho logy ( topograp hy and drainage patterns ) or s o i l  
charac te r i s ti c s  a t  the Vinto n  s to rage s i te ,  or along the o i l  
and brine p i pe l i ne route s . Soi l s  could b e  a f f e c ted , however , 
by acc idental s p i l l s , the e f f e c ts o f  which are summari zed 
in S e c tion 4 . 2 . 1 .  O i l  production woul d  no t be a f f e c te d , but 
s a l t  m i ning in the area of the new s to rage c averns wou ld be 
imprac tical . 
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4 . 5 . 2 . Wa te r 

4 . 5 . 2 . 1  C o ns truc tion Impa c ts 

S i te preparation and cons truc tion a t  Vi nto n  wou ld a f fe c t  
bo th s ur f a c e  and subsu r f a c e  wa ter envi ronme nts . Surface 
water supply wou ld be a f f e c ted by the leaching opera tio n . 
Wi thdr awal o f  water for l eaching f rom the Vi nto n  Canal 
wou ld take p l a c e  a t  a r a te o f  1 . 0 0 x 1 0 4 gpm for 1 1 4 4  days . 
All repleni shment water would come i nd i rec tly from the I CW ,  
and p r imar i ly f rom the Sabine River . ( Rate s  o f  f low are 
d i s cu s sed in detail in App end i x  D . 1 S )  . 
The w i thdrawa l r a te a t  V i n to n  ( 2 2 . 3  f t3 /sec ) i s  l e s s  than 
3 percent of the mi nimum f low of the r i ve r . 

Surface wa ter qual i ty wou l d  be af fec ted by leaching , dred g i ng , 
grad i ng , excavatio n ,  f i l l i ng ,  and mi s c e l laneou s  c o n s truc tion . 
Wa ter qua l i ty and sa l i ni ty o f  the ICW d i rec tly d e te rmines 
tha t o f  the V i n ton Cana l . Any chemi c a l s  o r  po l l u tants in the 
ICW wou ld be d i r e c tly transpo r ted to the c anal , so tha t  the 
s a l i n i ty l evel o f  the canal wou ld r i se as a res u l t  o f  draw i ng 
water f rom the I CW . 

Bucke t dredg i ng would be u sed for burial o f  the o i l  p ipel i ne 
a t  4 - 5  f e e t  b e low the bo ttom o f  Gray Canal . �he d redged 
mate r i a l  is expec ted be used as back f i l l  for the pipe l i ne 
trench . S ome turb i d i ty wou ld resu l t  f rom th i s  dredging , but 
the se e f f ec ts would be local and b r i e f . App roxima te l y  7 , 0 0 0  
f ee t  o f  mar sh wou l d  b e  dredged for the b r i ne d i sposal l i nes 
to the i n j ec tio n wel l s . The e f fec ts wou l d  be s im i l a r  to 
tho se pred i c ted for the Black Bayou b r i ne d i sposal p ipel i ne , 
but the magni tude o f  the operation i s  much smal l e r , resul ting 
i n  no permanent l o s s  o f  we tlands hab i ta t .  Thi r ty- f ive acres 
of  mar s h ,  however , wo uld be lo s t  to the perma nent barge c anal . 

Grad i ng , exc ava tio n ,  and f i l l i ng wo uld d i s turb approx imate l y  
3 0  a c r e s  o f  l a nd f o r  5 mo n ths . The 6 3 0  to ns o f  sed iment wou ld 
be d epos i ted i n  Ged Lake , whe re the mi nimum r a te o f  s e t tl i ng 
wou ld be . 0 1 8 6  mm/ se c . ( Append i x  D . 1 6 ana l y z e s  
the r a tes o f  sediment depo s i t  a n d  the i r  e f f ec ts for the 5 -mo nth 
per iod ) . 

C hemi c a l  and B i o l o g i c a l  po l lu tants wo uld be generated 
dur i ng c o n s tr u c tion at V i n to n . S a ni ta tion wou ld be encouraged 
and r e g u l a tions regarding the r emoval of po te n t i a l  po l l u tants 
wou l d  be e s tabli shed . 

The o n ly s i g n i f ic ant e f f e c t on the sub s u r f ace water sys tem 
would r e s u l t  f rom i n j e c ti o n  of b r i ne i n to the deep aqu i f e r s . 
Ten b r i ne- i n j e c tion wel l s , ( d e s c r i bed i n  S ec tion A . 6 . 4 . 1 . 4 ,  
Append ix A )  a t  a depth o f  5 , 0 0 0  f e e t  wo u l d  accommodate the 
d i spo sed brine . B r i ne d i sposa l f rom the l e aching proce s s  
wou l d  i nvo lve 3 9 , 5 0 0  b p d  per we l l . Aqu i f e r  f rac ture o r  
l eakage mi ght contami nate f re sh g round wa ter o r  surf ace 
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wate r , c au se e a r thquake s ,  o r  i nte r f ere w i th o i l  and gas 
produc tio n .  S e c tion C . 5 ,  Appendix C d i s cus s e s  i n  dep th 
spec i a l  preventive mea sures f o r  the u s e  o f  aqu i f e r s  wi th 
the se three ha z a rd s in mind . 

4 . 5 . 2 . 2  Opera tions Impacts 

Supp l y  and qual i ty o f  surface and sub s u r face water wou ld be 
af fec ted by opera tion of the f ac i l i ti e s  at the vi nto n  s i te . 
Sur f ac e  water s upply wou ld be a f f e c ted by water wi thdrawal 
for the d i spl acement ope r a t�o n . Water wi thdrawn for 1 5 0  
days a t  a r a te o f  1 . 0 2 x 1 0  gpm o r  3 . 5 0 x 1 0 5 bpd f rom the 
Vi nton Canal wou ld be r epl eni shed by i nduced currents i n  
the ICW and u l timate l y  b y  the S ab i ne River whi c h  feeds i nto 
the canal . The f low r a te o n  the r iver i s  a t  l e a s t  3 3  time s 
greate r  tha n the w i thdrawa l r a te f rom the Vi nto n Canal . 
Sur f a c e  water qua l i ty wou ld a l so be a f f e c ted by wi thdrawal 
of water f o r  d i sp l acement . S ome i ncrease i n  s a l i n i ty and 
contami nants i s  anti c ip a ted f or the vinto n  Canal . 

D i s cha rge o f  tr eated b a l l a s t  water whi c h  wou l d  a f f e c t  
the Neche s River i s  d i scussed i n  Sec tio n C . 3 . 2 . 2 . 1 ,  Appendix 
C .  Chemi c a l  a nd b i o l o g i c a l  pol l u tants could a f f ec t  surface 
water qua l i ty ,  but the extent of the s e  impacts wou l d  depend 
o n  the abi l i ty o f  perso nne l to exe r c i s e  p roper care i n  was te 
d i sposa l . 

Subsu r f ac e  water supply wou ld be af fec ted by the u s e  o f  deep 
aqu i f e r s  f or br i ne d i sposa l .  Dur i ng each o f  four ref i l l  cyc l e s  
f o r  f i f teen to twenty years , 2 6 5  p p t  b r i ne wou ld b e  d i sp l aced 
by crude oil a t  approx ima te l y  5 9 , 5 0 0  bpd o r  1 , 7 4 0  gpm . As 
d e s c r ibed above , three ma j o r  e nvi ronme ntal impacts are pre
d i c ted f or subsu r f a c e  b r i ne d i spo s a l : 1 )  co ntami nation o f  
f r e s h  g round wa ter , 2 )  p o s s i b l e  aqu i f er f ra c ture o r  l eakage 
and 3 )  inte r f e r ence w i th gas and o i l  production in the 
immedi a te area . 

4 . 5 . 3  A i r  Qua l i ty 

4 . 5 . 3 . 1  Cons tru c ti o n  Impacts 

Combu s tion and f ug i tive emi s s ions a lo ng the pipel i ne r i gh t
of -way and a t  the dome wou ld af fec t amb i e n t  a i r  qua l i ty 
very l i ttl e , a nd would be con f i ned to the cons truc tion 
area . S e c ti o n  C . 3 . 1  o f  Appe nd i x  C p rovides deta i l e d  
d i s cu s s i ons o f  1 )  emi s s i o n  sourc e s , 2 )  techno l o g i e s  
appl i c ab le to V inton S P R  f ac i l i ti e s ,  3 )  app ropri a te emi s s i o n  
regu l a tions a nd s tandards and 4 )  shor t- te rm and l o ng- term 
mode l i ng approache s  to a s s e s s  the e f f e c ts on a i r  qua l i ty . 

Tank prepar ation and cons tru c ti o n  a c tiv i ti e s  would af fec t 
amb i e n t  a i r  qual i ty . S ho r t- term mode l i ng o f  tank s u r f a c e  
preparation i nd i cates tha t the 2 4 - hour par t i c u l a te s tanda�d . 
wou l d  be exceeded to a downwi nd d i stance o f  1 km . , we l l  wlthln 

plant s i te boundar i e s . Paint app l i c a ti o n  w,ou ld exceed the 
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3 -hour NMHC s tandard to a downw�nd di s tance o f  approx imate ly 4 km . 
Maximum fre quency o f  viol ation wou l d  be approximate l y  3 -4 days per 
year to the we s t  of the dome . Long-term or annual pol lutant ground 
level concentrations wou ld be ins igni fi cant fo r cons truc tion phase 
activities wi th the exc eption of large scale l and c l e ar ing operations 
at the dome . othe r construction activities that wou ld a ffec t  a i r  
qua l ity are temporary in any one location , s o  that the i r  e ffects wou ld 
be local and bri e f .  

The Nederl and terminal and dock p ropo s ed for the We st Hackberry ex
pans ion would a l s o  be used fo r the Big H i l l  s i te . See section C . 5 . 1 . 3  
o f  Appendix C for an a s s e s sment o f  the impacts on a i r  qu a l i ty re sulting 
from terminal and dock cons truction . 

4 . 5 . 3 . 2  ope rations I mpacts 

Emi s s ion s ource s at Vinton from operati onal activities inc lude 1 )  the 
o f flo ading o f  c rude o i l  from tankers at Sun Terminal during fi l l  ( 5 6 
tons/year ) .  2 )  the lo ading o f  the o i l  into tankers dur ing withdrawal 
( e s timated at 3 74 tons/year ) and 3 )  the emi s s i ons from di s s o lved hydro
c arbons which are present in the brine dis charged during o i l  refi l l  
( e s timated a t  7 0  tons/year ) .  Short- and l ong- term emi s s ion rates are 
l i s ted in Appendix E for s ources used in the mo de l ing analys i s . An 
evaluati on o f  the hydroc arbon emi s s i ons from the brine pond i s  given in 
Appendix N .  Annual tonnage emi s s ion rates are pre sented fo r all s ources 
i n  Tab l e  4 . 5 . 1 .  

During the fi l l  phase , the terminal would be the primary s ource o f  
emi s s i ons ; during refi l l , the brine p onds o n  s i te would be the pr imary 
s ource ; and during wi thdrawa l ,  the terminal would be in the main s ource 
of emi s s ion . Violations of the three-hour s tandard fo r NMHC are pre
di cted downwind o f  the S un Terminal fac i l i ty .  Op erat i on of the vinton 
fac i l i ty would not result in viol ati ons of air qua l i ty s tandards for 
other contaminants . 

4 . 5 . 4 No i s e  

4 . 5 . 4 . 1  Cons truction I mpacts 

Cons truc"tion areas that would affect amb i ent nO l s e  level s  at Vinton are 
the o i l  s to rage dome are a , the p ipel ine corridors , the brine d i spo s al 
area , and the terminal and dock areas , ( for an exp l anation o f  termi
no l ogy , propogation mo de l , and no i s e  impact gui de l i nes , see Appendix F ) . 

The Vlnton s i te i s  undeve l oped . Contr ibuting no i s e  s ources at the 
s torage s i te would be heavy transport trucks , earthmoving equ ipment , 
c omp re s sors , dri l l  r i gs , impact e qu ipment , and concrete mixers . Ap 
pendix F ,  Tab le 5 - 2  presents typ i c al no i s e  leve l s  for thi s equipment . )  
D i e s e l  engines and dri l l ing equipment would c reate the greate s t  sound . 
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T a b l e  4 . 5 - 1  A n n u a l T o n n a g e  Em i s s i o n  R a t e s  fo r D e v e l o pm e n t  
o f  V i n t o n  to 5 0  mmb 

An n u a l Em i s s i o n s  ( To n s ) 
So u r c e  o r  A c t i v i t y HC Pa r t i c u l a t e  S O X  

S i t e 
B r i n e P o nd s *  7 0  

V a l v e s  & S e a l s 4 . 8  

2 0 , 0 0 0  b b l  ( s t a nd i ng l o s s )  0 . 5  
S u r g e T a n k s * * ( wo r k i ng l o s s )  1 5 . 8 + 

3 , 0 0 0  b b l  B l a n k e t  
O i l  T a n k  0 . 1  

r----.rot a 1 9 1 . 2 

Te r m i n a l  - F i l l  P h a s e  
S u r g e  ( s t a nd i ng l o s s ) 1 0 . 7  
Ta n k s * *  ( wo r k i ng l o s s ) 3 . 6  

V a l v e s  a n d  S e a l s 1 . 9  

T a n k e r  B a l l a s t i ng 3 7 . 5  

Ta n k e r  Eng i ne 1 . 5  1 0 . 7  1 4 8 . 5  

Tug E ng i ne 0 . 8  1 . 8  0 . 7  

To t a l  5 6 . 0  1 2 . 5  1 4 9 . 2  

Te r m i n a l  - W i t h d r a wa l  P h a s e  
Ta n k e  r L o a d i ng 3 4 6 

S u r g e  T a n k s  ( s t a nd i ng l o s s ) 1 0 . 7  
Ta n k s * *  ( wo r k i ng l o s s )  8 . 5  

B a l l a s t  T r e a t  ( s t a n d i ng l o s s ) 3 . 6  
m e n t  T a n k s * *  ( wo r k i n g l o s s )  1 . 8  

V a l v e s  a nd S e a l s 1 . 9  
Ta n k e r Eng i n e 0 . 6  4 . 1  5 6 . 8  

Tug E n g i ne 0 . 8  1 . 8  0 . 7  

To t a l  3 7 3 . 9  5 . 9  5 7 . 5  

N O X  CO 

--

4 8 . 3 . 0 . 9  

1 . 2  1 . 0  

4 9 . 5  1 . 9  

1 8 . 4  0 . 3  

1 . 2  1 . 0  

1 9 . 6  1 . 3  

* F i l l  P h a s e  O n l y :  t h e  v a l u e s  a r e  t h e  m a x i m um p r ed i c t ed a t  a n y  t i m e  d u r i ng 
u s e . Th e i n i t i a l  f i l l  i s  e x pe c t e d  to be o n l y  a sm a l l f r a c t i o n o f  th i s  
amo un t . 

* *Wo r k i ng l o s s e s  i n t e r a c t  w i t h t h e  s t a n d i ng s to r a g e  l o s s e s , s u c h  th a t  the 
r e s u l t a n t  e m i s s i o n i s  l e s s  than t h e  sum o f  t h e s e  v a l u e s . 

+ E m i s s i o n s  i n  f i l l  p ha s e . 
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l eve l s . Twenty-four hour dr i l l i ng o f  two dr i l l  r ig s wou ld 
c r e a te a no i s e  l eve l o f  no more than 5 5  db a t  2 , 0 0 0  f e e t  
from the c e n t e r  o f  the s i te . S to rage s i te co ns truction 
no i s e , a s suming s i x  months o f  dr i l l i ng , is  e s t imated at the 
s ame l eve l . 

co ns tru c t i o n  o f  three pipe l i ne s  wou l d  be nece s s ary to service 
the Vi nto n  s i te ,  the o i l  d i s tr ibutio n l i ne ( 7  m i l e s ) , the 
water s upply l i ne ( 1 . 5  mi l e s ) , and the br i ne d i spo s a l  l ine 
( 2 . 7 5  m i l e s ) . The areas over whi�h the p ipel i ne wou ld 
trave l are o n  dry l and and mar shl and , so that conve ntional 
dryl and a nd push-di tc h  pipe l i ne cons truction me thods wou ld 
be po s s ib l e . Assuming d ay t ime ac tivi ty only , e s t imated 
pipel i ne co n s tr u c t io n  no i se wou l d  contribute no mo re than 5 5  
db to the equiva l e n t  sound l eve l ( Ld n )  a t  a d i s tance o f  5 0 0  
f e e t  f rom the pipe l i ne r i ght-of -way . Cons truction worke rs are 
expected to be the only peop l e  who wou l d  be a f fecte d  at thi s  
d i s tance . Annua l  no i s e  l eve l rates wou ld no t b e  a f f e c ted . 

Dr i l l  r i g  equipment wou l d  be operate d  on a 2 4 - hour b a s i s  for 
cons truc tion of the two br i ne d i spo s a l  we l l s  and the barge 
cana l . Over the 1 5 -month period o f  construc ti o n , the no i s e  
impact ( Ldn > 5 5 )  i s  e s timated t o  extend approxima t e l y  
1 , 8 0 0  f ee t  f rom t h e  dr i l l ing s i te s .  B e c a u s e  the s e  s i te s  
wou l d  b e  i n  remo te area s , they wou l d  have l i ttle e f f e c t  o n  
r e s i de nce s .  

Terminal a nd dock f ac i l i ti e s  a t  Neder l and a s s e s s e d  for the 
We s t  Hackberry - S u n  Termi nal Pipe l i ne wou l d  a l s o  be u se d  
for the Vinto n  s i te .  No v a r i a t i o n  f rom t h e  no i s e  a s s e s smen t  
pre sented i n  S e c t i o n  C . 3 . 1 . 4 ,  Append i x  C i s  anticipated . 

4 . 5 . 4 . 2  Opera tions Impacts 

The mai n  source o f  no i s e  dur i ng operation wou ld be from 
pump s at the s i te for the f i l l  and d i scharge ope r a tions . 
Twe nty- four hour f i l l  operations wou l d  l a s t  3 2  mo nths ; 
f ive f i l l/di scharge cyc l e s  are p l anne d  for the l i f e  o f  the 
f ac i l i ty . An i nc r e a s e  i n  no i s e  l eve l of no more than 3 
db dur i ng operation i s  predi c te d  ( F inal Impact S ta teme nt -
Wes t Hackberry S a l t  Dome FES 7 6 / 7 7 - 4 ) .  Tanker l o ad i ng and 
unloading d ur i ng the s e  f i l l / d i s charge operations wou l d  
i ncr e a s e  2 0  percent , wh i le no i s e  f rom d i e s e l  e ng i ne s  powe r i ng 
tanker s  a nd tanke r d i scharge pump opera tion wou l d  contribute 
neg l ig i b l y  to e x i s ti ng amb i e n t  l eve l s  « 2 0 %  i ncrease ) .  

4 . 5 . 5  Spec i e s  a nd Ecosys tems 

4 . 5 . 5 . 1  Construction Impac ts 

D i sp l aceme nt/Leaching Water S y s tem Impacts 

The i ntake s tr u c tu r e  for the d i sp lacement/ l eaching water 
s y s tem would be l o c a ted i n  a sma l l  i n l e t  d r edged f rom the 
we s t  b ank o f  the V inton drai nage canal . Whe n con s tru c tion 
beg ins , g r a s s e s  a nd sma l l  shrubs which prese ntly grow on 
spo i l  b ank s wou l d  be lo s t ,  but mo s t  o f  thi s  area wou l d  
revege ta te w i th na tive g r a s s e s  i n  the f o l l ow i ng grow i ng sea son . 
A m a j o r , but loca l i z e d  e f f ec t ,  i n  creating the i n l e t  wou l d  
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b e  a temporary turbi d i ty caused by the r emova l  o f  approx
imate l y  8 , 0 6 0  cub i c  y ards of spo i l . F i s h  in the canal 
woul d  be expected to emi g rate unt i l  to l e ra b l e  conditions 
are rega ine d , w i th i n  three to four weeks a f te r  dred g i ng 
and construction ceased . 

The raw water s y s tem pipel ine f rom the i ntake s tructure 
to the c entral p l ant area wou l d  i nvo lve r emoval o f  vegetation 
f rom twe nty a c r e s  o f  surf ace l and . Approximate ly 4 . 4  acr e s  
o f  thi s l and i s  presently u s e d  a s  pa s ture and dur i ng cons truction 
there wou l d  b e  a pote n t i a l  beef cattle production loss o f  
$ 1 , 1 9 7/year . Th i s  e s timate i s  based o n  the beef cattle 
production average o f  $ 2 7 2 /acr e/year . Removal o f  tree s  
and shrub s , which cover three-quarte rs o f  the pipel i ne route , 
would a l s o  e l imi nate hab i tats a nd food for w i l d l i fe , 
e specia l ly b i r d s  a nd sma l l  mammal s .  

B r i ne D i spo s a l  S y s tem Impacts 

The ten we l l s  spaced l i nea r l y  a t  1 , 0 0 0 - foot i nterva l s  that 
wou l d  compo se the b r i ne d i spo s a l  sys tem wou l d  requi re no 
land f i l l ,  but c o n s i derable e ar th movement is antic ipated 
i n  d i g g i ng the 2 . 7 5 - m i l e  b r i ne l i ne tre nch and the 2 . 2 -
m i l e  servicing canal . The 2 4 1 , 0 0 0  cub i c  y ards o f  mate r i a l  
removed f rom the s e rv i c i ng c ana l trench wou l d  b e  d i spo sed 
o f  over 3 5  acres o f  mar sh . The r e s u l t i ng s i l tation 
o f  mar sh wate r s  wou l d  suf focate b enthic organisms , 
( c l ams , polycha e te s )  whi l e  mob i l e o r g ani sms wou ld temporar i l y  

emi g rate from the a r e a  until the turb i d i ty sub s i de s . The tur b i d  
w a t e r s  wou ld eventu a l l y  d i sperse i n to the Vi nton canal . E f fe c t s  
o f  thi s d i spersal would be s imi lar i n  qua l i ty and magni tude 
to tha t  of the raw water intake i nl e t .  

The br i ne p ipel i ne ,  l aid para l l e l  to the l e aching/d i s p lacement 
l i ne f o r  1 . 2 5 mi l e s  b eyond p lant boundar i e s , would a f f e c t  the 
land s im i l a r l y . Cons truc tion o f  the b r ine pipe l i ne would 
af fec t approx ima te ly 25 acres o f  dry land . Co ns truc tion o f  the 
b r i ne d i sp o s a l  f ie ld wou l d  a f f ec t 0 . 6  a c r e s  o f  dry l and and 
2 2  ac r e s  of mar shl and . E f fe c t s  r e l a te d  to p ip e l i ne cons truction 
in mar sh a nd g r a s s land i s  descr ibed in detail i n  Appendix C ,  
S ection C . 3 . 1 . 5  and C . 4 . 1 . 5 .  Genera l ly , the earth-moving 
ac tiv i t i e s  wou l d  i ncrease turb i d i ty and add nutr i ents to the 
aquatic e nv i ro nment . B enthic i nver tebra te s  wou l d  be a f f e c ted 
to varying degree s . 

Impacts a t  the S torage Location 

S i nce the s to rage location is used partly f or recrea tional 
purposes a nd par tly a s  p a s ture l and , co n s truction wou l d  
a f f e c t  bo th human and dome s tic animal u s e . C a t t l e  would be 
excluded from the construction s i te ;  and the u s e  o f  r e s idences 
o n  the dome would b e  r e s tr i c te d . No i se a nd air p o l l u ti o n  
tha t  r e s u l t  dur i ng construction wou l d  p robab l y  make the dome 
area unsui tab l e  for a ny o ther a l te rnate activ i ty . 
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Ged Lake wou l d  experi ence temporary turbidity and s i l tation 
from 6 3 0  tons o f  s o i l  whi ch wou l d  b e  dep o s i ted in the lake 
as a re sult o f  earthmoving at the s torage s i te . Domestic 
animals wou l d  not be affected by the s i lt p l aced in lake water 
b e c ause they wi l l  al re ady have been exc luded from the are a . 
P r i o r  to p ro j ect c omp l etion the s i lt wi l l  need to be removed 
from the lake in o rder to re s to re depth and vo lume . 

o i l  D i s tribution Sys tem Impacts 

Construction o f  the o i l  p ipel ine to the I CW wou l d  affect S l  
acres o f  dry land and 3 9  acres o f  marsh . S ince pasturel and 
b e e f  production averages o f  $ 2 7 2/acre/year in the region ( Knox 
and Oates , 1 9 63 ) ,  total pasturel and l o s s e s  would be $ 2 , 4 7 S . 
Removal o f  vegetati on from gra s s l and- shrub acre age would be 
detrimental to the hab itats o f  songb i rds and sma l l  mamma l s . 
Where the p ipel ine wou l d  c ro s s  Grays Canal , temporary turb idity 
and s i l tation woul d  destroy b enthic o rganisms and cause emi gra
tion of mob i l e  forms . The l S O - foot pipel ine right- o f-way 
would affect 3 9  acres o f  marsh , caus ing a l o s s  o f  1 . 0 1 x 
1 0 7 Kcal/yr . ( Odum , 1 9 7 1 ) .  S ection C . 3 .  2 . S  o f  Appendix C 
di scus s e s  in deta i l  the e ffects o f  p ip e l ine construction 
through marshl and . 

4 . S . S . 2 Ope rations Impacts 

D i splacement/Leaching Water Sys tem Impacts 

E ffects o f  the operation o f  the displacement/leaching water 
system at vinton would entrain o rgani sms in the intake water 
and c au s e  l ateral displ acement of water in c onnected water 
b o di e s . The vinton C anal has s everal fresh water tributar ies , 
which wou l d  be the primary contributo rs o f  water to the vinton 
C anal during withdrawal operati ons . The other c ontributo r 
would be the I CW ,  which conta ins s l i ghtly brackish water . 
At times when the influence o f  the I CW is greate s t ,  the s al inity 
in the vinton Canal mi ght inc rease and cause a corresponding 
emi grati on of freshwater fish specie s . See s ection C . 4 . 2 . S . 1  
o f  Appendix C for a general description o f  the e ffects o f  
s al inity intrus ion . 

Brine D i spo s al Sys tem Impacts 

The mo s t  seri ous potenti al danger of the brine dispo s a l  system 
would be an accidental break in the p ipel ine or sp i l l  at a 
we l lhead . I n  each c ase , the magnitude o f  the e ffect wou l d  
depend o n  the s i z e  and location o f  the acci dent . See s e ction 
C . 3 . 2 . S . 2  of Appendix C for the e f fects of acci dental sp i l l s . 
Brine we l l s  are deep enough that b i ota , whi ch rare ly reach 
tho se depths , would not be affected by br ine intru s i on . 
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Impacts at the S torage Loc ation 

Machinery no i s e  and emi s s io n s  wou ld be the pr inc ipal e f fe c t  
o f  operation at t h e  s to rage location , wh ich would s eriously 
a f fect recreat ional u s e  o f  the dome area . No i s e  l eve l s  
wou ld not a f f e c t  g r a z ing anima l s , howeve r . 

O i l  D i s tr ibut ion Sys tem Impac t s  

The f r e s hwat e r  mar shes south o f  t h e  Vinton s i te wou l d  b e  
a f fec ted i n  t h e  event o f  a n  o i l  spi l l  near G e d  Lake , the 
Gray Cana l , or in one o f  the many d ra inage d i tche s . Recovery 
wou l d  be rapid , but the s e tt led o i l  may act a s  a r econtaminant 
for s everal years . 

4 . 5 . 6  Natura l  and Scenic Resour c e s  

4 . 5 . 6 . 1  Construc tion Impac t s  

A sc enic r anch comp lex surround s t h e  Vinton dome . Al though 
the r anch bui ld ings do no t occupy s i t e s  presently proposed 
for we l lhe ad s , pumps , or o ther fac i l i t i e s , they may be 
r emoved to exped i t e  cons truc tion . No i s e  and increased tra f f i c  
a s soc iated w i th construc tion activi t i e s  wou l d  detract from 
the scenic value o f  the area . 

4 . 5 . 6 . 2  Operations Impacts 

Norma l operation and ma i nt e nance o f  fac i l i t i e s  at the Vinton 
dome wou l d  have no add i t ional e f fe c t s  on the natur a l  and 
scenic r e source s  in the area than tho s e  d i s cu s s ed regard i ng 
cons truc t ion . 

4 . 5 . 7  Archaeo l og i c a l , H i storica l , and Cu l tural Re source s  

4 . 5 . 7 . 1  Cons truction Impacts 

The cul tural resour c e s  survey o f  the Vinton d ome identi f i ed 
s everal s i gni f icant s i te s  near the propo s ed s torage location . 
I f  the Vinton s i te wer e  to be c ho sen as an S P R  fac i l ity , 
a mor e  intens ive archaeo logical survey uti l i z ing a t e s t  
e�cavat ion program wou ld be i n i t i ated which would comp ly w i t h  
the National H i s to r i c a l  P r e s ervat ion Act o f  1 9 6 6  and Executive 
Order 1 1 5 9 3 . 

4 . 5 . 7 . 2  Operations Impac ts 

Known archaeo log i c a l  and h i storical s i te s  i n  the v i c ini ty o f  
t h e  Vinton dome and pipel ine s would rece ive n o  adve r s e  e f fects 
f rom operation and ma intenance o f  t h i s  f ac i l i ty . 
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4 . 5 . 8  Socioeconomic Impac t s  

4 . 5 . 8 . 1  Cons truction Impac t s  

Becau s e  the V inton s i te wou l d  r e q u i r e  fewe r s torage c averns 
than o ther s i te s , and b e c au se i n j ection we l l s  wou ld b e  used 
for br ine d i sposal , the emp loymen t  pro f i l e  i s  somewha t  
d i f ferent . ( S ee F igure 4 . 5- 1  for - an i l l u s tratio n  o f  l abor 
need s . ) 

A maximum o f  abo u t  3 6 0  worke r s  wou ld be requi r e d  dur i ng the 
second month of construction , whe n the crew wou ld lay p i p e l i ne 
to the br i ne d i spo s a l  f i e ld , to the r aw water i ntake 
s tructure , and to the o i l  d i s tr i bution pipe l ine connec tion . 
Worke r s  i n  Calca s i eu Par i sh and Orange County could s a t i s f y  
peak l abor needs , which wou l d  reduce unemp loyment i n  the se 
ar e a s  by 0 . 4  percent and 0 . 5  percent r e spec tive ly . 

At the s i te and i n  the b r i ne d i spo s a l  f i e ld , about 1 6 5  worke r s  
wou l d  be required t o  dr i l l  we l l s . Two d r i l l  r i g s  woul d  be i n  
operation i n  shi f t s , so that the r e  wou ld b e  o n l y  1 3 0  worker s  
a t  the s i te during the day s h i f t  and 2 0  dur i ng each o f  the two 
n i g h t  shi f ts . 

Con s truc tion o f  surface f ac i l i ti e s  wou ld require f ive months ; 
and dr i l l i ng would r equ ire twen ty months . I n  the f inal 
cons truc tio n pha se ( about two year s ) , only 3 0 - 4 0  persons wou l d  
be needed a t  the s i te t o  moni to r  the l e a c h i n g  o f  the caverns 
and the concurrent f i l l ing w i th o i l . 

Land U se 

Cons truc t i o n  o f  the V i nto n f ac i l i ty wou l d  a f f e c t  both the s i te 
and the p i p e l i ne corrido r s . I f  V inton were s e l e c ted , 1 6 0  acre s 
wou l d  be purchased for surface f ac i l i ti e s . Th i s  l a nd now be l o ng s  
to the Gray E s ta te . Exi s ting home s ,  barns a nd o ther s to rage 
bui l d i ng s  on the p roperty would be moved , d i smantled , or uti l i zed 
f o r  the pro j ec t . O i l  we l l s o n  the periphe ry o f  the d ome , whi c h  
have be e n  producing s i nce 1 9 1 0 , would conti nue t o  produce . The 
hi s to r i c  po s t  o f f ice would a l so rema i n , but cons truc tion no i s e  
and traf f ic might d i s tract f rom the scenic value o f  the l a ndmark . 

P i p e l ine cons truc t i o n  to the Vinto n  Canal wou ld la s t  for about 
one mon th , and wou l d  cro s s  f armland , p a s ture , and fore s ts . 
Normal u s e  o f  the s e  area s wou l d  be i nterrup ted dur i ng . 
cons tructio n .  The b r i ne d i sposal p ip e l i ne a nd o i l  d i s tr ibutio n 
pipel ine wou ld a l so c ro s s  p a s ture a nd mar sh w i th the se areas 
receiving a s im i l a r  i nte rruption i n  u s e . 
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The are a a f fected by cons tru c t ion o f  the s torage s i te and 
a s s o c iated p ipelines would l i e  i n  an unzoned part o f  
C a l c a s ieu Par i s h . 

Tra f f ic 

Three sources o f  increased tra f f i c are pred icted : 1 )  
commuting patterns o f  construction wor ke r s , 2 )  l aying the 
o i l  d i s tr i bution pipe l i ne acro s s  the I CW ,  and 3 )  add it ional 
tanker s  bringing o i l  to Ned e r l and for the Vinton c averns . 

The e f fect o f  increased road u s age f rom commut ing i s  e s t imated 
a s  f o l lows : 

Recorded Average Peak Per iod 1 2  Month 
Dai l y  T ra f f ic I nc re a s e  Aver age Increase 

Interstate 1 0  
( at Vinto n )  8 , 8 0 0  7 %  3 %  

Ged Road 6 0  9 6 7 %  3 6 7 %  

After the i n i t i al year o f  construct ion , during which an average 
of 1 1 0  vehic l e s  wou l d  be trave l ing to and f rom the s i te , 
the tra f f i c  leve l would d e c re a s e  to about 3 5  vehic l e s  go ing 
each way . Tra f f ic induced by the pro j ec t  wou l d  reach this 
lower l eve l i n  the 2 0th month of activity and rema in at that 
l eve l for about 2 y e ar s . 

When the o i l  d i s t r ibution p ipe l ine i s  l a id ac ro s s  the I CW ,  
i t  would be bur ied a t  suf f i c ient depth to a l low normal shipping 
ac t i v i t i e s  and per iodic ma intenance a c t i v i t i e s  to cont inue 
wi thout interrupt ion . Arrangements wou ld b e  made to a l low 
pa s sage of ve s s e l s  ( about 2 8 /day ) dur i ng the t ime that pipel ine 
is l a id beneath the channe l .  

Add i t ional tanker tra f f ic i n  the S ab ine-Neche s Waterway for 
bringin g  o i l  to the dock at Nede r l and for f i l l i ng the c avern s 
i s  e s t imated a s  f o l l ows : 

S P R  Expan s ion S ab ine P a s s  
Tanker Trips Port Arthur Neche s River 
( As suming 4 1 0 , 0 0 0  I ncrease Increase 

bb l/tanker trip ) 

1 0 th - 2 8 th month 7 8  4 �  8 %  _ 0 

2 8 th - 4 2 nd month 4 6  3 %  6 %  
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Hou s ing and Pub l ic Services 

S ince the l abo r force can be d r awn f rom the s ur round i ng 
commun i t ie s , migration o f  worke r s  f rom other towns and c i ti e s  
wou l d  b e  unl i ke ly .  The r e fore , construction ac t i v i t i e s  wou l d  
not a f f e c t  l o c a l  hou s ing . F o r  t he s ame rea son , pub l ic services 
wou l d  not nece s s a r i ly be plac ed under any strain . The commun ity 
ho spital wou ld he l p  w i th minor i n j ur i e s  from con s truc t i on , 
and the par i sh po l ic e  would be en l i s ted to as s i s t  w i th po s s i b le 
traf f i c  conge s t ion . 

Economy 

The economy o f  the r e g io n  wou l d  bene f i t  from the add i t ional 
earnings o f  its worke r s  and from the loc a l  procurement o f  a 
sub s tantial por t ion o f  the mate r i a l s  and equ i pment for 
construction of the f ac i l it ie s . The payro l l  is expec ted to 
ave rage accord i ng to the fo l lowing schedu l e : 

1 s t  through 6 th month : $ 3 3 6 , 7 0 0  per month 

7 th through 1 2 th mon th : 1 8 8 , 0 0 0  per month 

1 3 th through 1 8 th month : 1 6 6 , 7 0 0  per month 

1 9 th through 4 2nd mon th : 6 6 , 5 0 0  per month 

Dur ing the s econd month , when the p ipe l ines are b e i ng l aid 
and the l abor force reache s its max imum l eve l , the payr o l l  
would reach a peak o f  about $ 7 1 8 , 0 0 0  p a i d  i n  the cour se o f  
the month . The s e  pay r o l l  l eve l s  a r e  b a s ed on a n  a s s umed 
average worker wage of $ 2 , 0 0 0  per month . 

Mater i al s , equipment , and labor would total approx imate ly 
$ 9 0 , 0 0 0 , 0 0 0 . Over 8 0  percent of thi s  amount ( about $ 7 4 , 0 0 0 , 
0 0 0 )  would be spent w i thin the local reg i on . S ince the Vinton 
dome would b e  s ituated between Lake Char l e s  and the Beaumont
Port Ar thur-Orange area , economic gains would bene f i t  both 
region s . 

The ave r age o f  the economic mu l t i p l i e r  o f  both r e g i o n s  ( 2 . 0 5 )  
i s  about $ 1 5 1 , 7 0 0 , 0 0 0  when app l i ed to the tota l amount tha t  
wou ld b e  spe n t  i n  the region . T h i s  f igure represents bo th 
d ir e c t  and ind i rect earnings f rom the propo s ed con s truc t ion , 
and i nd icates a 3 percent inc r e a s e  over the antic ipated 1 9 8 0  
leve l o f  earnings for the are a . Added earnings for the per iod 
1 9 8 0  to 1 9 8 5  repre sent a r i se of 3 2  percent over the pred ict ions 
for the s tandard me tropo l itan areas o f  Lake Char l e s  and 
Beaumont-Port Ar thur -Or ange . 
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Government Revenues 

Cho i c e  o f  the vinton dome as an oil s torage s i te would result 
in the trans fer o f  l and at the s i te and al ong p ip e l ine corridors 
from private ownership to Federal ownership . s ince Federal 
l and i s  exemp t  from local taxes , there would be some l o s s  o f  
local revenues . The increase i n  worker e arnings , however , 
would contribute to local government revenues .  The total 
contribution is es timated to be $ 1 18 , 0 0 0  in the fi rst year , 
$ 5 2 , 0 0 0  in the second year , $ � 5 , O O O  in the third year , and 
$ 7 , 5 0 0  in the l a s t  year o f  constructi on . Thi s  revenue would 
be divided proporti onal ly between Loui s i ana and Texas , based 
on the r e s i denc e s  o f  workers employed by the construction 
p r o j ect . 

4 . 5 . 8 . 2  oper ations I mpacts 

Empl oyment 

About 1 5  wo rkers would be emp l oyed in shi fts at the s torage 
s i te dur ing operation of the fac i l i ty to monitor the ins trument 
p anel and to be ava i l ab l e  in an emergency . Mechani c s , e l ectr i 
c i ans , cra ftsmen and maintenance workers would te s t  and main
tain the equipment regularly . 

L and Us e 

The town o f  Vinton i s  expected to spread s outhward , c l o s ing 
the di s tance between p res ent muni cipal boundaries and the 
p rop osed s torage s ite . Although there are no maj or industr i e s  
in Vinton now , the storage s i te would pos s ib l y  attract s ome 
temporary bus ines s e s  to s ervi c e  the vinton constructi on . The i r  
mo s t  l i kely l o c ation i s  in the s outh near the drainage c anal 
and the s torage s ite . 

Tra ffic 

During operation of the s torage fac i l i ty ,  dai ly average tra ffic 
of about 16 vehic l e s  is expected over Ged Ro ad . Thi s repre
sents a 5 3  percent incre ase over the present use of thi s road . 
The inters tate highway wou l d  experience a 7 percent increase 
in traffi c . Tanker traffic may decrease al ong the S abine
Neches Waterway s ince tankers bringing o i l  from foreign ports 
could be used to c arry o i l  from the vinton dome . During re fi l l  
operations , however , tanker tr affic i s  expected to incre ase 
by 4 percent in the S abine pass and at Port Arthur , and by 8 
percent in the Neches River . I f  both the Early sto rage Re serve 
caverns at We st Hackberry ( 6 0 mi l l ion barrel s )  and the new 
c averns at Vinton ( 5 0 mi l l ion barrel s )  were refil led s imulta
neous ly , tanker traffic woul d  increase by 9 percent in the 
S ab ine Pass  and at Port Arthur , and 1 7  per cent in the Neches 
River . 
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Hous ing and Pub l i c  Servic e s  

Becaus e o f  the permanency o f  the po s i t ions o f fered by operat ion 
of the Vinton fac i l i ty ,  probab ly a l l  of the f i f teen worker s  
would b e  r e s idents o f  Vinto n . Even i f  a l l  f i f teen worker s  were 
hired from other v i c i n i t i e s , the e f f e c t  on hous ing and pub l i c  
serv i c e s  wou ld b e  s l ight . 

Economy 

E f fects on loc a l  eco nomy would be l e s s  than at o ther s i te s . The 
c omb i nation of payro l l  and expe n s e s  for ma intenance and 
repa i r  wou l d  amount to $ 7 7 , 0 0 0 /month . I nc r ementa l increase 
in l o c a l  earnings ( $ 1 5 7 , 8 5 0 )  r epre sents only a f r a c t i on o f  
a perc ent o f  the antic ipated 1 9 8 5  l eve l o f  earnings i n  the Lake 
Char l e s  and Beaumont-Port Arthur -Orange s tandard metropol i tan 
area s . Dur i ng a period of o i l  w i thdrawal from the s i te ,  the 
l eve l of expend i ture from the pro j ec t  would r i se to about 
$ 3 4 7 , 0 0 0 /month . The c o s t  of the pro j ec t  during r e f i l l  o f  
the c averns wou ld b e  approx imately $ 1 6 0 , 0 0 0 /month . 

Government Revenue s  

U s e  o f  the Vinton s i te would reduce l o c a l  revenue s because , 
a s  a fede r a l l y - owned f ac i l i ty ,  i t s  l and and c ap i t a l  are tax
exempt . An i n d i r e c t  c ontribution to l o c a l  government ,  however , 
would b e  through taxes paid by worke r s . S a l e s  tax a lone 
would c ontribute approximately $ 1 4 , 5 0 0 /year . 

4 . 5 . 9  Impac t due to Termi nat i on 

After termination o f  the S P R  program , i f  the fac i l i ty was 
not to be used for any other government purpo s e , it would 
be d i sposed of i n  accordance with app l ic ab l e  l aws and 
regul ations . 

4 . 5 . 1 0 Re lationship o f  the Proposed Ac t ion to Land U s e  
P lans , pol ic ie s , and Contro l s  

Various par i s h , s tate , and federal agenc i e s  have j ur i sd i c t io n  
o v e r  t h e  l and s propo sed f o r  t h e  Vinton s i te . T h e  approva l o f  
the P a r i s h  P o l i ce Jury wou l d  a l s o  b e  required p r i o r  to 
l aying the r aw water p i p e l i ne a c r o s s  Ged Road . Land s whi c h  
would b e  a f f e c ted b y  t h e  propo s ed f ac i l i t i e s  at t h e  Vinton 
s i te , the b r i ne d i sposal f i e l d , and the p i pe l ine c o r r idors 
have not yet been c l a s s i f ied f o r  z o n ing regulations . However , 
l and u s e  plans prepared by the Imp e r i a l  C a l c a s i eu Reg iona l 
P l anning and Deve lopme n t  Commi s s ion ind i c ate that the Vinton 
s i te is in an area c la s s i f i ed for mineral extra ction . U s e  
o f  t h e  s i te f o r  o i l  storage woul d  n o t  con f l ic t  w i th conti nued 
use of the a d j acent l ands for the i r  e s t ab l i shed pu�po s e s . 
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The Lou i s i ana S tate Land O f f i c e  would be consu l te d  for 
the o i l  pipe l i ne r ight-of -way s i nce i t  cro s s e s  we tl ands 
south of the dome . The permi s s io n  o f  the U .  S .  Army Corps 
of Enginee r s  wou l d  be requ i red for cons truc tion of pipel ine s 
a s  we l l  a s  the water i ntake s truc ture . 

4 . 5 . 1 1 Summary o f  Adve r s e  a nd Benef i c i a l  Impacts 

Only the ma j or d i f ferences be tween the e f fe c t s  for the We s t  
Hackberry s i te and tho se summar i z ed i n  Tab l e  5 . 2 - 2  i n  
Chapter 5 . 2  a r e  l i s te d  here . F i r s t ,  the Vinton s i te would 
have o ne- thi rd the c apac i ty o f  an expanded We s t  Hackberry 
s i te ,  so impacts wou l d  gene r a l l y  be l e s s  extens ive at 
Vi nto n .  Next , the Vinto n s i te is partia l ly covered by a 
private ranch complex , so tha t the re wou l d  be a po te ntial 
a l tera tion o f  the e x i s ti ng recrea tional a nd agr icul tural use . 
Las t ,  underground acqui fers wo u l d  be used for b rine d i spos a l . 
The se aqu i f e r s  wou l d  need to be 3 6  square m i l e s  i n  extent 
and 1 0 0  feet in average thickne ss to minimi ze the po s s ib i l i ty 
o f  f rac ture . Te s t i ng would be required to de termine i f  
acqui f e r s  i n  the reg ion provide this amount o f  in j ec tion 
capaci ty .  
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4 . 6  ALTERNAT IVE S I TE - B I G  H I LL 

4 . 6 . 1 Land Fe atures 

4 . 6 . 1 . 1  Construction Impacts 

S ince the Big Hi l l  storage s i te is on dry l and , no l and fi l l  
would b e  nec e s s ary . Dikes around the b rine p ond , raw water 
p onds , and surface tanks wou l d  be the only alte ration in to 
p ography . The three pipel i nes for o i l , r aw water s upp l y , 
and brine removal would c au s e  no p e rmanent e ffects on l and 
forms or drainage p atterns al ong the route . Pipel ine connec
tion to exi s ting fac i l ities at Sun Terminal wou l d  be the only 
neces s ary additi onal construction at the terminal . 

Only mino r  imp acts to s o i l s  wou l d  be experienced during the 
c onstruction o f  we l l  heads and servi ce roads and would b e  
confined t o  the c onstruction s i te . The p ipel ine trench and 
dike from B i g  Hi l l  to Sun Terminal , however ,  would des troy 
s o i l  s tructure and al ter drainage characte r i s ti c s  of several 
s o i l  types : the Morey-Crowl ey-Hockley s o i l  a s s o c i ati on , the 
Harr i s -made l and- s o i l  as s o c i ation , and the S ab i ne c oastal 
l and- s o i l  a s s oci ation . No e ffects are anticip ated on s trati 
graphy or geo l o gi c  structure dur i ng construction at the B i g  
H i l l  s to rage s i te , along any p ipel ine route s , o r  a t  terminal 
and dock faci l i ti e s . oi l p roduction on the fl anks of the 
dome wou l d  not be a ffected . 

4 . 6 . 1 . 2  Operations Impacts 

Operation and maintenance woul d  have no e ffec t  on geomorphol ogy 
( topography and drainage p atterns ) at the sto rage s i te or 
along the oil o r  brine pipel ine routes . Soil characteristics 
would also remain stab l e  at a l l  l o c ati ons , except fo r acci den
tal sp i l l s  that wou l d  discourage vegetati on . ( S ee d i s c u s s ion 
of oil sp i l l s  i n  section 4 . 2 . 1 . ) S trati graphy , geo logic 
s tructure and oil p roduction wou l d  a l s o  be unaffected . The 
SPR p rogram however , would make future s a l t  producti on and 
s u l fur mining i n  the area o f  the new s to rage c averns imp os s ib l e . 

4 . 6 . 2  Water 

4 . 6 . 2 . 1  Construction I mpacts 

The s ub s u r face water would experi ence no change s i nce aqu i fers 
would not be used for l eaching or brine dispo s a l . S ur face 
waters , however , would be altered during s i te p reparation 
and c onstruction at Big Hi l l  by six activiti e s : 1 )  wi thdrawal 
o f  water for l eaching , 2 )  brine di spo s a l , 3 )  dredging opera
ti ons , 4 )  d i sp o s a l  of dredged material , 5 )  grading , excavation , 
and fi l l ing and 6 )  miscel l aneous c ons tructi on . 
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The supp ly o f  sur face water would diminish as water i s  with
drawn from the I CW for the l e aching operation at a rate o f  
6 . 8 6 x 1 0 5  bpd ( b arrels per day ) o r  2 . 0 0 x 1 0 4 gpm ( ga l l ons 
per minute ) for 1 , 144 days ( 3 8 months ) .  As discussed in App en
dix D . 2 4 ,  the water l evel of the I CW would fal l at a rate o f  
. 0 6 7  ft/day i f  the waterway were i s o l ated from a l l  other water 
bodies in the regi o n . Because other bodi es of water feed into 
the I CW ,  the actual rate o f  descent o f  the water l evel wou ld 
b e  s omewhat l ower than the value note d .  withdrawa l o f  water 
wou ld not alter s i gni fi cantly the amount fed into the I CW from 
Ga lves ton Bay , nor would it a ffect the leve l o f  c ontaminants 
or s a l inity in the I CW and e l s ewhere . 

Big Hi l l ' s  system fo r brine di sposal into the Gu l f  o f  Mexico 
is general ly s imi l ar to that p roposed for the We st Hackberry 
exp ans i on . The l o c ation o f  the disp o s al s i te i s  shown on Fig
ure 4 . 6 - 1 . The re sults o f  an analys i s  u s ing the M I T  Transi ent 
P l ume Mode l for Big Hi l l  is pres ented in Appendix U .  Bec ause 
the rate o f  di scharge at Big Hi l l  i s  only two-thirds that o f  
West Hackberry , the magnitude o f  the envi ronmental impact i s  
s omewhat reduced . The bottom area exposed t o  exc e s s  s a l ini
ti es greater than 1 and 3 ppt amounted to 7 2 4  and 5 2  acres 
re spectively , based on s i te - speci fic current data for the Sep
tember 1 9 7 7  to February 1 9 7 8  period . 

Bucket dredging would be the primary method o f  dredging used 
at Big Hi l l . Based on avai l ab l e  water qu ality information , 
as  discussed in detai l  in section C . 6 . 1 . 2 . 1 ,  the fo l l owing 
water qua l i ty e ffects are predicted . In both the S outh and 
North Forks of Tayl or Bayou , dredging would cause turb idity 
and a consequent release o f  toxi c  pesti c ides or industrial 
chemic a l s  as we l l  as oxygen dep l etion for a short whi le . Love l l  
Lake , Spindletop Ditch , Hi l l ebrant , Tayl or , and S alt Bayous 
would experience s imi l ar conditi ons . No l ong-term e ffects from 
marsh dredging are anti c ipated . Dredging in the I CW mi ght pro
duce s l i ghtly hi gher leve l s  o f  p o l l utants because o f  i ts p rox
imity to he avily contaminated tributaries . D i s s olved oxygen 
leve l s  would be l owered subsequent to release o f  mater i a l s  
with high COD values from the I CW sediments . 

Di spo s a l  o f  dredged material i s  confined to areas around the 
dredging s ite . E ffluent from the di spos al areas would a ffect 
the confinement area ( mostly marsh ) as wel l  as the adj acent 
water bodi es through the reintroduction o f  contaminants . The se 
e ffects are discussed spe c i fic ally in Appendix C ,  section 
C . 3 . 1 . 2 . 1 .  A maj or e ffect of the spo i l  dispo s a l  is the l o s s  
o f  wetl ands habi tats , the mo st extens ive o f  which would occur 
near the I CW where 6 to 7 acres wou ld be permanently altered . 

B i o l ogical p o l l utants are generally the results o f  poor sani
tary conditions at a constructi on s i te . A maj or c oncern wo uld 
a r i s e  from the potential re lease o f  pathogenic organi sms 
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a s s oci ated with human waste into nearby water bodie s . The 
degree o f  p o l lution can be minimized through proper di sposal 
p ractice s . 

Grading , excavati on , and fi l l ing involved in s i te p reparation 
and constructi on woul d  involve a s i gni ficant amount o f  e arth 
movement ( approximately 140 acres di s turbed ) for five months . 
E ro s i on by rainfa l l  would wash approximately 1 , 42 7  tons , o r  
1 , 40 9  cub ic feet ( see Appendix D . 1 5 ) ,  into the s ur face water 
system . The introduction o f  thi s  sediment i nto the various 
local water bodies woul d  s l i ghtly incre ase the leve l of sus
p ended s o l ids for the entire five-month dredging period . 

4 . 6 . 2 . 2  Operations I mpacts 

Subsurface wate r  woul d  experience no imp acts because neither 
sha l l ow nor deep e r  aqu i fers woul d  be used as s i tes for di s 
p l acement water o r  brine di spo s al . Surface water , withdrawn 
from the I CW ,  would be a ffected only s l i ghtly by the withdrawal 
o f  water during the di spl acement operati on . Natural flow 
within the waterway , in addi tion to input from several tribu
taries , would act as replenishment s ources to prevent s i gni fi
c ant drawdown of the I CW .  The rate o f  withdrawal would only 
b e  s l i ghtly greater than the withdrawal rate for leaching 
( 7 . 0  x 1 0 5  bpd or 2 . 04 x 1 0 4  gpm ) . 

The qua l i ty o f  the sur face water would a l s o  be a ffected by 
the withdrawal of displ acement water , brine dispo s a l , di s charge 
of treated b al l as t  wate r ,  and maintenance activiti e s . Gener
ally the e ffect of water withdrawal would be an increased 
flow into the I CW from Galveston Bay . No s i gni fic ant change 
in quality i s  anti cipated . The e ffects o f  the brine di sposal 
system into the Gul f during c avern r e fi l l  woul d  be s imi l ar 
to the e ffects whi ch occur during the le aching operation . 
Even though the brine di scharged i s  1 5  percent more s a l ine 
than that di scharged during l e aching , the rate o f  discharge 
i s  1 5  p ercent o f  the le aching rate . There fo re the e ffect o f  
brine di sposal should be l e s s  than that alre ady described 
for le aching . D i s charge of tre ated ballast water would occur 
at o r  near the S un Oil Termi nal on the Neche s River ; the 
e ffect o f  the s e  di s charges i s  treated in Appendi x C ,  s ection 
C . 3 . 2 . 2 . 1 .  

4 . 6 . 3  Air Quality 

4 . 6 . 3 . 1  Constructi on I mpacts 

Combustion and fugi ti ve emi s s i ons along the right-o f-way at 
the dome wou l d  a ffect amb i ent air qual ity very l i ttl e . A sum
mary of the source of emi s s ions dur ing constructi on app ears 
in S ection C .  3 . 1 . 3 . 1  o f  Appendix C .  Annual tonnage emi s s ion 
rates appear in Tab l e  4 . 6 . 1 .  
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Tab l e  4 . 6 - 1  

A n n u a l  Ton n a g e  Em i s s i o n  R a t e s  
At B i g  H i l l  D u r i n g C o n s t r u c t i o n * 

A n n u a l
* *  

Em i s s i o n s  
S o u r c e  o r  A c t i v i t y  

HC P a  S0 2 

S i t e P r e p a r a t i o n  - 1 2 , 5 7 1  -

U n p a v e d  R o a d s  - 2 6 9  -

P av e d  Ro a d s  - 0 . 6 -

H e a v y  D u t y , D i e s e l  
Powe r e d  E q u i pm e n t ( l )  0 . 5  0 . 3  0 . 5  

L i g h t - D u t y V e h i c l e s  0 . 3 0 . 0 5 0 . 0 1 
. 

D r i l l  R i g s  9 . 9  9 . 0 8 . 1  

S u r f a c e  Gr i n d i n g  T a n k s  - 3 . 1  -

P a i n t i n g  - T a n k s ( 2 ) 
5 . 3  

- -

To t a l  - Co n s t r u c t i o n  1 6  1 2 , 8 5 3 9 

-

* 

( To n s ) 

N0 2 CO 

- -

- -

- -

7 . 4  1 . 4 

0 . 5 3 . 5  

1 2 6 2 7  

- -

- -

1 3 4 3 2  

I n c l u d e s  c o n s t r u c t i o n  a c t i v i t i e s  a t  d ome a n d  t e rm i n a l  s i t e s  a n d  a l o n g  
p i p e l i n e  r i g h t -o f - w a y  

* *  
I f  a c t i v i t y  p e r s i s t s  f o r  l e s s  t h a n a y e a r  ( e . g .  p a i n t i n g  - t a n k s )  t h a n  
t o t a l  e m i s s i o n s  f o r  t h i s  s ho r t e r p e r i o d  a r e  l i s t e d  

1 .  T h e  dome a n d  t e rm i n a l  s i t e s  c o n s i d e r e d  a s  i n d ep e n d e n t c o n s t r u c t i o n 
s i t e s  o f  e q u a l  ma g n i t u d e . 

2 .  Two c o a t s  o f  p a i n t  



Emi s s ion contro l techno logies that affect B i g  H i l l  SPR fac i l i 
ties are the s ame a s  thos e  des c r ibed i n  Appendix C ,  s ection 
C . 3 . 1 . 3 . 2 .  Emi s s ion regu l ations and s tandards are tre ate d In 
section C . 3 . 1 . 3 . 3 ,  whi l e  sho rt-term and long- term mode l ing to 
a s s e s s  a i r  qua l i ty are d i s cu s s ed in section C . 4 . 3 . 1 . 3 . 4 .  

Tank and l and preparation activities wou l d  have the gre ate s t  
effect o n  amb ient a i r  qua l i ty in the a r e a  o f  the dome . The 
twenty- four hour p articulate s tandard would extend to a down
w i nd d i s tance of 1 km ,  we l l  within p l ant s ite boundaries . 
P ainting fume s wou l d  exceed the three -hour NMHC standard to a 
O downw ind distance o f  app roximately 4 km .  Max imum frequency 
of vi o l ation woul d  not exceed 3 to 4 days per year . Annual 
meteorological data would ul timate ly dete rmine frequency o f  
v i o l ation and extent o f  area affected . Long-term o r  annual 
p o l lutant ground leve l concentrations wou l d  be ins i gni ficant 
except for l arge- scale l and c l ear ing at the dome . Othe r p o l lu
tants would be temporary in any one location and fairly we l l  
di stributed , s o  that the i r  e ffect would be local and b r i e f . 

The Sun Terminal proposed for the We st Hackberry exp ans ion 
wou l d  also be used for the B i g  H i l l  s ite . See Section 4 . 7  
for an a s s e s sment o f  the impacts on a i r  qua l i ty r e s u l t ing 
f rom te rminal and dock construct ion . 

4 . 6 . 3 . 2  Operations Impacts 

Emi s s i on s ources from operational activities for Big Hi l l  
inc l ude 1 )  the o f floading o f  crude o i l  from tanke rs a t  S un 
Terminal during fi l l  ( e stimated at 9 9  tons/ye ar ) ,  2 )  the 
lo ading o f  the o i l  onto tankers dur ing withdr awal ( e stimated 
at 7 3 2  tons/ye ar ) and 3 )  the emi s s i ons from di s s o lved hydro 
c arbons which are pres ent in the br ine d i s charged dur ing o i l  
re fi l l  ( e stimate d a t  1 4 0  tons/ye ar ) .  A detailed di s cus s i on 
o f  emi s s i on rate s a s s o c i ated with e ach source appe ars in section 
C . 3 . 2 . 3 . 1  o f  Appendix C .  Short and long- term emi s s i on rate s 
appear in Appendix E ;  and an eva luation o f  hydrocarbon emi s s i ons 
from the brine pond is g iven in App endix N ,  whi le annual tonnage 
rates are pres ented in Tab l e  4 . 6 -2 . 

A mode l ing analys i s  was done fo r each s i gni fic ant emi s s i on 
s ource at B i g  H i l l ; de scriptions o f  the proce s s  are the s ame 
as tho se di scus sed in section C . 3 . 1 . 3 . 4 of Appendix C .  That 
analys i s  ( di s cussed in detai l ,  pp . C .  6 - 5 2  to 5 7 ) found that 
the B i g  H i l l  dome and S un Terminal fac i l ities would be the 
pr inc ip a l  s ource s o f  NHMC and , to a l e s s e r  extent , c ombustion 
contaminants . However , the emi s s i ons from the terminal op era
tions would c onsti tute a great maj ority of the total . Vi o l a
t i ons o f  the 3 -hour standard fo r NMHC are predicted downw ind 
o f  the S un Terminal fac i l ity ,  through tanker l o ading and 
b a l l asting emi s s i ons . 
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T a b l e  4 . 6 - 2 An n u a l  T o n n a g e  Em i s s i o n  R a t e s  fo r D e v e l o pm e n t 
o f  B i g  H i l l  to 1 0 0  mmb 

An n u a l  Em i s s i ons-rfo n s ) 
So u r c e  o r  A c t i v i t y He Ip a r t i C U l a ti

_
s o�J��

_ 
I �o--

_
� 

S i t e  
B r i n e P o nd s *  

--e-Ttfo-- ------ --

V a l v e s  S e a l s 5 . 4  r--- ._---

& 
--� -- --1---------2 0 , 0 0 0  b b l  ( s t a nd i ng l o s s )  0 . 5  

S u r g e  T a n k s * * ( wo r k i ng l o s s ) 3 2 +  
- -c--- --

3 , 0 0 0  b b l  B l a n k e t  
- -- - - r---- -----r-- ------

O i l  T a n k  0 . 1  
--

To t a l  1 7 8  - --

Te r m i n a l  - F i l l  P h a s e  
--

S u r g e  ( s t a nd i ng l o s s ) 1 0 . 7  
Ta n k s * *  ( wo r k i ng l o s s )  7 . 3  

- --
V a l v e s  a nd S e a l s 1 . 9  
T a n k e r B a l l a s t i ng 7 5 . 5  
T a n k e  r E ng i ne 2 . 9  2 1 . 4 2 6 9 . 9  9 6 . 5--f--- 1 .  8 
T u g  E ng i ne 

-- --r:-6 f-- 3 . 6  1 . 5  2 . 5  2 . 1 
To t a l  9 9 . 9  2 5 . 0  2 9 8 . 4  I 9 9 . 0  3 . 9  

--
Te rm i n a l  - W i th d r a wa l  P h a s e  

T a n k e r L o a d  i ng 6 9 3 
S u r g e  T a n k s  ( s t a n d i ng l o s s )  1 0 . 7  --
Ta n k s * *  ( wo r k i ng l o s s )  1 7 . 0  
B a l l a s t  T r e a t ( s t a n d i ng l o s s )  3 . 6  
m e n t  Ta n k s * *  ( wo r k i ng l o s s ) 3 . 5  
V a l v e s  a nd S e a l s  1 . 9  
Ta n k e r  Eng i ne 1 . 1  8 . 2  1 1 3 . 6  3 6 . 9  0 . 7  
T u g  E ng i n e  1 . 6  3 . 6  1 . 5  2 . 5  2 . 1  
To t a l  7 3 2 . 4  1 l . 8  1 1 5 . 1  3 9 . 4  2 . 8  

* F i l l  P h a s e  On l y : t h e  v a l ue s  a r e  t h e  m a x i m um p r ed i c t ed a t  a n y  t i m e  d u r i ng 
u s e . The i n i t i a l  f i l l  i i s  e x pe c t ed to be o n l y  a sm a l l  f r a c t i o n  o f  th i s  
amo u n t . 

* * Wo r k i ng l o s s e s  i n t e r a c t  w i t h  the s t a nd i ng s to r a g e  l o s s e s , s uc h  th a t  t h e  
re s u l t a n t  em i s s i o n  i s  l e s s  tha n t h e  s u m  o f  t h e s e  v a l u e s . 

+ E m i s s i o n s  i n  f i l l  p ha s e . 
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However ,  the leve l o f  hydrocarbon emi s s i ons at Sun Terminal 
would prob ab ly be insuffi c i ent to have an important imp act 
on regi onal level s  of photo chemi c al oxidant . The annual ton
nage emi s s ion rate for the B i g  Hill fac i l i ty i s  rel atively 
smal l in c omp ar i s on to regi onal hydrocarbon emi s s ion level s 
in thi s  region o f  heavy petrochemical activity . The operation 
of the fac i l i ty would not result in vio l ations of air qual i ty 
s tandards for other contaminants . 

4 . 6 . 4  No i s e  

4 . 6 . 4 . 1 C ons truction I mpacts 

Construction activity in the o i l  s to rage s i te are a ,  the pipe
l ine corridors , and the terminal woul d  s l i ghtly incre ase 
amb ient no i s e  leve l s  ( S ee Appendix F for termino logy ,  prop
agati on model , and no i se gui de l ines . )  Neither s ite p reparation 
nor s i te cons tructi on activity i s  es timated to be more than 
5 5  db ( decibel s )  at 2 , 0 0 0  feet from the center o f  the s i te ,  
assuming s ix months ' dri l l i ng and 24-hour activity . 

As suming day l i ght activity only , p ipel ine c ons truction no i s e  
wou l d  contribute n o  more than 5 5  db t o  the equivalent s ound 
l evel at 5 0 0  feet from the center o f  the s i te . ( See Tab l e s  
F - 2  and F - 3 , Appendix F for typ i c a l  equipment s ound leve l s  
for p ip e l ine c onstructi on . ) 

4 . 6 . 4 . 2  Operations Impacts 

The maj o r  s ource of no i s e  would be the operation of pumps 
for the fi l l  and di s charge activities at Big Hi l l . Es timated 
incre ases in amb i ent l eve l s  for s imi l ar operations at Wes t  
Hackberry ( Re ference Final I mp act S tatement-We s t  Hackberry 
S a l  t Dome , FES 7 6/77-4 ) wou l d  be no more than 3 db during 
the period o f  operation . Another s ource o f  no i s e  woul d  be 
tanker lo ading and unl o ading at the Sun Terminal on the Neches 
River . These operations include tanker tra ffic , tanker p ump s 
d i s charging c rude o i l , tanker l o ading pump s , and p ip e  transfer 
pump s whi ch would increase no i s e  l eve l s  by twenty percent . 
Addi ti onal noi s e  from the di esel engines whi ch power the 
tanker s  and tanker di s charge pumps woul d  contrlbute negl igibly 
to exi s ting amb i ent level s .  

During fi l l  and di s charge op erations , no i s e  woul d  be generated 
from c ontinuous operation of pump s at sto rage and terminal 
fac i l ities . The e ffect on existing amb i ent l eve l s  is expected 
to be negl igib l e , however ,  becau s e  the pumps at both the s tor
age and the terminal fac i l ities are enc l o sed in pump houses 
o r  other no i s e - dampening structures .  
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4 . 6 . 5  Species and Eco sys tems 

4 . 6 . 5 . 1  Construction Impacts 

D i spl acement/Leachi ng Water System Impacts 

Raw water woul d  be used to le ach the cavities in the B i g  Hi l l  
s al t  dome and t o  di s p l ace the s to re d  crude o i l  during with
drawal . The prop o s e d  water source is the I CW ,  5 . 0 mi l e s  s outh
e as t  o f  the dome . Transporting raw water to the dome wou l d  
require the fo l l owing fac i l i ti e s : 1 )  a raw water tank ( 3 0 , 0 0 0  
b arrel capacity ) , 2 )  a n  on- s i te pond ( 4 0 , 0 0 0  b arre l capacity ) , 
3 )  pump s , 4 )  an intake s tation on the I CW dredged spo i l  b ank , 
and 5 )  e i ther the p ropo sed 5 . 5 -mi le o r  the alternative 7 . 5 -mi l e  
r aw water pipel ine . 

P ropo sed I ntake S tation . Dre dging o f  8 , 6 0 0  cub i c  yards woul d  
b e  required for the intake s tation . Thi s di s turbance woul d  
temporari ly el iminate benthic p l ants and anima l s , increase 
turb i di ty , and reduce p l ankton producti vi ty . Dredge spo i l  
woul d  smother 1 . 8  acres o f  vegetation and s o i l  o rganisms . 
The productivity o f  the marsh , about 1 , 5 18 grams dry wt/m2 /yr 
would be permanently destroyed . That i s , approximately 1 1 , 0 5 5  
Kg/year o f  p roductivity woul d  b e  l o s t  i f  vegetati on were no t 
re-estab l i shed . I ncreased no i s e  and human activi ty woul d  
force wildl i fe , espec i a l l y  b i rds , to evacuate the area temp o 
rarily . Benthic organi sms wou l d  recover r ap i dly ; phytop l ankton 
and z oop l ankton producti vi ty wou l d  incre ase a fter settl ing ; 
and mob i l e  animals woul d  return 2 - 3  months a fter constructi on 
ce ased . 

Turb i dity wou l d  initi ally de crease phytopl ankton and z oopl ank
ton p roductivity , whi ch is approximate ly 9 0 6  g dry wt/m2 /yr , 
for phytopl ankton and benthic al gae , and approximate ly 2 5  g dry 
wt/m2/yr for zoopl ankton ( Day ,  1 9 73 ) .  Finfish and mob i l e  
p l ankton woul d  emi grate unti l turbidity decreas e s . Sump 
dredging in the I CW for water wi thdrawal woul d  increase local 
turb i di ty temp o rari ly and would el iminate benthic o rganisms 
in the dredged area . 

C l e aring o f  vegetati on for the pipel ine r i ght-o f-way woul d  
b e  the greates t  e ffect o f  the displ acement water system . 
The primary water displ acement pipel ine ( 5 0 - foot permanent 
r i ght- o f-way ) woul d  a ffect 6 acres o f  prairie gras s l and and 
2 5  acres o f  marshl and , whi l e 9 acres o f  gras s l and and 7 5  acres 
of marshl and , woul d  be temp o rari ly d i s turbed by cons truction 
o f  the 1 5 0  foot r i ght- o f-way . 

The U .  S .  S o i l  Conservati on Service e s timates that for every 
acre o f  prairie gras s l and in Je fferson County , 10 percent i s  
natural vegetation , 3 0  percent i s  p a s ture l and , and 6 0  percent 
is cultivated with rice ( S o i l  Conservati on Servi ce , 1 9 7 1 ) .  
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According to thi s  analys i s , o f  the 9 acres o f  prairie gras s 
l and affected b y  construction o f  the 7 S - foot right-o f-way , 
one acre i s  natural vegetation , 2 . S  acres are c attle-graz ing 
p a sturel and , and S .  S acres are r i ce cropl and . The cost of 
the di s turbance of beef p roduction wou l d  be $ 6 8 0  the fi rst 
year , but graz ing wou l d  return · to normal a fter the second 
year . The cost o f  di sturbance to the r i ce crop for one year 
would be approximate ly $ 1 2 S 0 . For future farming the l and 
wou l d  take more than one year to recover completely and there
fore would be somewhat less productive during that time . 

The p rimary di spl acement pipel ine would a ffect 7 S  acres o f  
marshl and for cons truction o f  the l S O - foot r i ght-o f-way . 
Net pr imary production o f  typ i cal Gul f  coast marshl ands i s  
l S 7 8  g dry wt/m2/yr ( excluding phytopl ankton and benthic 
a l gae ) ,  p l us an addi tional 906 g dry wt/m2 /yr . A temporary 
p r imary productivity loss  of 7 . 3  x 1 0 SKg i s  p redicted ( 4 . 6  x 
1 0 SKg in s tanding vegetation p roductivity and 2 . 7 x 1 0 SKg in 
phytopl ankton and benthic algae ) . The organ i c  material 
p rovi de s nutrients for o ffshore organi sms whi ch in turn s upport 
the extens ive Lou i s i ana and Texas o ffshore fi sheries . Marshes 
also serve as nurseries for fi sh and she l l fish . At $ 1 0 0/acre/ 
year for marsh byproducts , es timated l o s s e s  wou l d  amount to 
$ 7 , S O O  during the year in whi ch cons truction activi ties occur . 
Re covery o f  the marsh sys tem i s  anti cip ated one to two years 
after the end of construction . 

waterfowl , wading b i rds , a l l i gators , and smal l fur-be arers 
s uch as nutr i a , mus krat , mink , and otter have marshl and hab i
tats . Pipel ine maintenance wou l d  di s turb the s e  anima l s  only 
infrequently ,  and wou l d  not prevent the return of wildl i fe 
to the right- o f-way . 

Alternative I ntake s tation . Construction o f  the alternative 
dis p l acement/leachwater system wou l d  have the s ame e ffects 
on spec i e s  and ecosystems as the p rimary system . The alter
native pipel ine right- o f-way wou l d  affect Sl acres of prairie 
gras s l and and 2 S  acres o f  marshl and . Us ing the s ame a s s ump 
tions as for the p rimary p ipe l ine , the fo l l owing net losses 
could be expecte d :  $ 7 , 1 3 0  in the r i ce c rop , $4 , 0 8 0  in cal f 
p roducti on , and $ 2 , S O O  for marshl and p roduction over one year . 
The se es timated economi c  l o s s e s  are gre ater in tota l than 
for the p ropo sed route although more marsh would be cros sed 
i n  the proposed route . 

Brine D i spo s a l  Sys tem I mpacts 

The p ropo sed method of brine dispo s a l  for the Big Hi l l  s i te 
wou l d  be via a pipel ine that feeds directly into the Gul f  o f  
Mexi co . Components of the brine disposal system are 1 )  an 
on- s ite pond ( 4 6 , 0 0 0  barrel c apacity ) for surge or detection 
and removal of o i l  trapped in the brine , 2 )  an on- s ite pump 
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system ( five 5 0 0  hp main p umps and s ix 1 7 5  hp charge p ump s ) ,  
and 3 )  1 3 . 2  m i l e s  o f  p ipel ine . E ffects o f  construction o f  
1 )  and 2 )  are discussed l ater , with the central p l ant fac i l i -
ties . 

P roposed Brine p ipel ine . The right-o f-way for the p roposed 
pip e line for brine dispos al would enc ompass 1 5  acres o f  prairie 
gras s l and and 133 acres o f  marshl and . Th is pipel ine wou l d  
l i e  i n  the s ame r i ght-o f-way as the displ acement/leachwate r 
p ip e l ine until i t  cros s e s  the l CW .  After re aching the coast , 
the p ipel ine woul d  extend 4 miles i nto the Gul f .  

with a p ipel ine construction r i ght- o f-way o f  7 5  feet , a total 
of 15 acres of dry l and wi l l  be affected . Based on S o i l  
Conservation service es timates , a net production l o s s  o f  $2 , 0 7 0  
for rice and between $ 1 , 2 2 4  and $ 1 , 9 0 4  for c a l f  production 
is anti cip ated for thi s  environment ( s o i l  Conservation Service , 
1 9 7 6 ) . S ince the displ acement/le ach water p ip e l ine would be 
l ocated in the s ame right-o f-way , the potenti al l o s s e s  from 
p ip e l ine c onstruction would be minimi zed . 

At wors t ,  one hundred thi rty-three acres o f  marshl and would 
al s o  be disturbed by the p roposed brine dispos al p ip e l ine , 
u s ing the 1 5 0  foot right-o f-way over marsh . A p rimary produc
tivity l o s s  of 1 . 3  x 1 0 6  kg/yr is p redi cted for thi s  area . 
( B . 2  x 1 0 5  kg for s tanding c rop and 4 . B  x 1 0 5  Kg for benthic 
algae and phytopl ankton ) ( Day et al . ,  1 9 7 3 ) .  However , becaus e 
the brine dispos al p ip e l ine would b e  l ocated for p art o f  the 
way i n  the s ame r i ght-o f-way as the displ acement water p ipe
l ine ,  the net production l o s s  for both p ipel ines i s  only 
5 . 7  x 1 0 5  kg/yr . As discussed e ar l i er , hal f  the s tanding 
vegetation p roductivity woul d  remain avai l ab l e  to he lp s uppo rt 
the marsh ecosystem . Us ing a minimum direct value o f  marsh 
byprodu cts , a $ 1 0 0/ acre l o s s  woul d  amount to $ 5 , B O O  dur i ng 
the one-year construction period . Construction no i s e  would 
force the wildl i fe ( waterfowl , al l igators , s ome mammal s )  to 
emigrate from the are a ,  with mo st species returning when con
struction ceased . 

P ip e l ine burial i n  the Gul f  wou l d  disturb an area up to 5 0  
feet wide and 4 m i l e s  l ong . Mob i l e , nectonic and benthic 
animal s wou l d  emigrate from thi s  area for a short time . Alter
ations in aquatic p op u l ations , and reduction of primary 
p roduction al ong the immedi ate route , which result from a 
s l i ght increase in turb i di ty ,  woul d  b e  evident for only a 
few days . Re l atively immob i l e  benthic organi sms , however ,  
would be el iminated where trenching takes p l ace . Trenching 
i n  c o astal areas would al s o  de s troy s ubmergent aquatic macro
phytes and periphyton . p opul ations of o rgani sms from the 
l arge und i s tu rbed Gul f  environment woul d  qui ckly recolonize 
the d i s turbed area . 
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Al ternative Brine Pipel ine . The al ternate route wou l d  traverse 
61  acres of prairie gras s l and and 7 6  acres o f  marshl and . 
The net l o s s  o f  production on prairie gras s l and i s  $ 8 , 4 1 8  
for r i ce and $4 , 9 78 f o r  cal f production . Because the a l ter
nati ve le achwater p ipel ine runs in the s ame right-o f-way , 
the net increase o f  p roduction l o s s  on dry land wou ld be only 
$ 2 , 3 7 2 . The net productivity l o s s  for the 76 acre s would be 
a total o f  7 . 5  x 1 0 5  Kg/Yr ( 4 . 7  x 1 0 5  s tanding vegetation 
and 2 . 8 x 1 0 5  benthic algae and phytop l ankton ) . At $ l O O/acre , 
the cost woul d  be $ 7 , 6 0 0 . The net marsh producti vi ty l o s s  
di f fe rence f o r  the alternative brine di spo s al pipel ine would 
be 5 . 5  x 105 kg/yr o r  $ 5 , 7 0 0 . Although the loss of marsh 
production woul d  be greater with the prop o s ed route , the total 
e stimated di rect economic l o s s  wou l d  be greater with the alter
native . 

I mpacts at the s torage Location 

The p roposed Big Hi l l  s to rage s ite , located in a prairie
p as turel and ecosystem , provides graz ing l and for local cattl e . 
The envi ronmental s etting i s  de scribed in detai l  in S ection 
B . 3 . 4 . 5 . 3 .  o f  Appendix B .  Approximately two miles of additi onal 
acce s s  road would be necess ary for access to wel lheads . A total 
o f  2 3 0  acres of pasture l and , whi ch includes the central p l ant 
area and the wel lheads , wou l d  be fenced surrounding the s i te . 
S uch an enclo sure would p revent cattle from graz ing there , 
but the s i te would be mowed periodical l y ;  l i ttle change in 
species comp o s ition by succe s s ion is therefo re anti cipated . 
Only a small p ortion o f  the 2 3 0  fenced acres woul d  be di rectly 
a ffected by cons truction activities . Construction would cause 
emi gration of wi ldl i fe from the area and des troy burrows o f  
small animal s .  Fo l l owing cons tructi o n ,  the exposed s o i l  wou l d  
be res eeded s o  that the area would return t o  i t s  former l evel 
o f  p roductivity during the next growing season . Construction
related no i s e  wou l d  have a minimal imp act on speci e s . Most 
species whi ch emi grate would return shortly a fter construction 
ceased . 

o i l  D i s tribution Sys tem I mpacts 

C rude o i l  would trave l between Big H i l l  and S un Terminal in 
a pipel ine 26 miles l ong . Tab l e  4 . 6 - 3  describes the acreage 
requ i red for constructi on o f  each p ipel ine as wel l  as l o s s  
o f  primary p roducti v i  ty from construction o f  the p roposed 
route ( #1 ) , and al ternate route ( #4 ) . 

P ropo sed oi l P ipel ine Route ( #1 )  

E ffect on Prairie- Farml and Route . Construction o f  pipel ine 
Route #1 wou l d  temporarily remove 2 1 3 . 6  acres o f  prairie
farml and community from active producti on . According to the 
Bureau o f  Census , 1 1  percent produces rice , 1 p ercent p roduces 
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hay , and 1 p e rcent produces s oybe ans . The remainder o f  thi s  
acreage i s  fallow fields o r  farm buil dings and grounds . P ipe
l ine construction would alter the hab i tats of various sma l l  
mammals whi ch inhab i t  the prairie farml and . No i s e  woul d  al s o  
displace s everal species o f  b i rds , such as species o f  ducks 
and gee se whi ch find food in rice fields . certain predator 
species including the coyote and the marsh hawk wou l d  a l s o  
avo id the s ite during construction . 

E ffect on Woodl and and Swamp . I n  addition , construction o f  
Route #1 wou l d  e l iminate 2 0 . 5  acres o f  fluvial woodl and and 
4 . 5  acres o f  swamp s , and thi s  alterati on woul d  l ast much l onger 
than that on the prairie- farml and eco sys tems s ince p ip e l ine 
r i ghts -o f-way through woodl ands would be continuou s l y  main
tained for the l i fe o f  the p ro j ect . 

Two spec i e s  which would s uffer habitat dis ruption as a re sult 
of p ipel ine cons truction are the mink , which res ide in the 
cypre s s - tupe l o  swamp s , and the whi te -tai led deer , whi ch are 
common to fluvi al woodl ands . Other a f fected spec i e s  wou l d  
include the swamp rabb i t , gray s quirre l , and predators s uch 
as bobcats and foxes . 

The l o s s  o f  thes e  woodl ands and swamp s wou l d  represent a l o s s  
o f  l e s s  than 1 percent o f  timber acre age in Je f ferson County . 
Revegetation o f  thi s  area by gras s e s , weeds , and other p ioneer 
spec i e s  woul d  stimul ate immi grati on of anima l s . 

E ffect on Freshwater S treams . Between the B i g  Hi l l  s ite and 
S un Terminal , Pip e l ine Route #1 woul d  cro s s  4 fre shwater 
s treams : North and South Fork , T aylor B ayou , Love l l  Lake , 
and Hi l l ebrant B ayou . Thi s  wou l d  result in the temporary 
l o s s  o f  2 . 7 5 acres o f  s tream and l ake bottom . The number o f  
individual o rgani sms that wou l d  b e  de s troyed would range from 
9 .  a x 1 0 6  for early spring to 7 . 5  X 1 0 6  for s ummer .  I n  view 
o f  the total freshwater acreage in the are a ,  however ,  the 
e f fect wou l d  be o f  only minor s i gni ficance . Fish in thes e  
waters are expected to emi grate from the area o f  p ip e l ine 
construction to rel atively undisturbed areas . 

Becau s e  o f  the increase in turb idity and the cons equent l ower 
l i ght leve l s , phytop l ankton productivity would be greatly 
reduced . Maximum imp act on p l ankton production would occur 
i f  p ip e l ine buri al occurred in spring becaus e o f  s e as onal 
p l ankton blooms ; the inhib ition of p l ankton growth woul d  l a s t  
f o r  several months a fter construction . A n  infl ux o f  nutri ents 
from l arge fre shwater areas , however ,  woul d  he lp to minimize 
the reduction of  p l ankton productivity . 

Three addi tional e ffects o f  p ipel ine bur i a l  are , first,  an 
increase in suspended sediments downstre am from the pipel ine 
c ro s s ing , whi ch would reduce l i ght avai l ab i l ity .  S econd , an 
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increase in pesticide and/or heavy metal concentrations would 
generally be detrimental to p l ankton growth and reproducti on . 
Last , the release o f  nutri ents , from the substrate would tend 
to incre a s e  phytopl ankton productivity . 

Alternate o i l  Pipe l i ne Route ( #4 )  

The effects associ ated with constructi on o f  Alternate Route 
#4 are l argely s imi l ar to thos e  sugges ted for Route #1 . See 
Tab l e  4 . 6 . 3  for the proj ected al terati ons o f  primary produc
tivity for affected areas . The e f fects for s tream cro s s ings 
would also be s imi l ar ( di s cussed regarding Route #1 ) .  Route #4 
di ffers from Route #1 mainly in that it wou l d  cro s s  no fluvial 
woodland ecosystem and wou l d  affect approximately 4 . 5  acres 
of freshwater marsh . The marsh system i s  valuable for high 
primary producti vi ty ( e .  g . , fresh marsh macrophytes and for 
its contributi on of fresh-water to adj acent b i otic food chains ) .  
Aqu atic macrophytes on the 4 . 5  acres wou l d  be el iminate d ,  
and phytop l ankton productivity would a l s o  be affected s evere ly . 
Construction activities wou l d  c au s e  turbidity ,  and the cons e 
quent l o s s  o f  avai l ab l e  l i ght wou ld l imit phytop l ankton p roduc
tivity beyond the 4 . 5  acres immedi ately invo lve d . The figure 
for production l o s s  presented in Tab l e  4 . 6 - 3  is a cons ervative 
one . wildl i fe wou l d  emi grate as a result of construction 
no i s e  and activity and l o s s  of hab i tat , but they would repopu
l ate the area when construction i s  comp l eted and marsh gra s s e s  
a r e  reestab l i shed . 

4 . 6 . 5 . 2  Operati ons Impacts 

D i sp l acement/Le aching Water Sys tem I mpacts 

Two types of imp ac ts are rel ated to the operational pha s e  o f  
the displ acement/leachwater sys tem : 1 )  e ffects rel ated to 
the intake s tations , such as entr ainment and entrapment o f  
p l ankton , and 2 )  effects rel ated to the permanent 5 0 - foot 
r i ght-o f-way p ipel ine corridor , inc luding net loss of pro
ductivity and wi ldl i fe disturb ance . 

Propo sed I ntake s truc ture . The intake s tructure , dredged 
from the north shore of the I CW ,  wou ld entr ain organi sms such 
as phytop l ankters , zoopl ankters , l arva l fi s h ,  and benthic 
organisms . Virtually all entrained organi sms would be ki l led . 
The l o s s  o f  thes e  organ i sms wou ld unavo idab l y  a ffect the 
aquatic food web s to whi ch they belong , but e ffects wou ld be 
l o c a l i ze d  and of minor s everity in the vicinity of the intake 
structure . 

I t  i s  doubtful that any s evere imp ingement o f  organisms would 
o ccur becau s e  the 0 . 5 - inch mesh s creen app aratus and the 0 . 5  
foot per second velocity woul d  not imp inge large o rgani sms 
nor trap them in a s trong current . Also , frequent c l eaning 
would minimi z e  clogging which mi ght di s tort flow . 
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Fina l l y ,  periodic inspection o f  pipel ine routes and dome 
fac i l i  ti es would occas i onal ly dis turb wildl i fe . Water fowl 
and mammals wou l d  probab l y  avoi d  the area s urrounding the 
p umping s tati ons because o f  operati on noi s e . 

Al ternative I ntake structure . The only di fference between 
the alternative displ acement/le achwater sys tem and the p ropo s e d  
di spl acement/leachwater system would be in the areas affected 
by the pres ent 5 0 - foot pipel ine r i ght-o f-way . The alte rnative 
p ipel ine r i ght-o f-way woul d  temporari ly imp act 34 acres o f  
dry l and and 8 acres o f  marshl ands . 

Brine Di spo s a l  System I mpacts 

Pump ing brine through the p ipel ine to the Gul f  of Mexi c o  woul d  
have two kinds o f  e ffects : 1 )  thos e  rel ated t o  the permanent 
5 0 - foot p ipel ine r i ght-o f-way , and 2 )  thos e  related to the 
actual relase o f  brine into the Gul f .  

I ncreased temperature and s al inity o f  the brine woul d  affect 
its actual dispos al into the Gul f .  Brine flowing from the 
c avi ties mi ght reach 1 0 0 ° to 1 5 0 ° F .  I t  would then cool in 
the brine s urge pond and dur ing i ts p a s sage through the p ip e 
l ine . The temp erature increment o f  the overlying s ediment 
woul d  caus e l ittl e , i f  any , addi ti onal s tress on b iota in 
the marshwater or benthic o rganisms in the s ediment . The 
actu a l  dispos al o f  b rine into the o cean would a l s o  have only 
minimal e ffects on non-benthic o rgani sms . Al l ava i l ab l e  data 
indicates that mob i le organi sms whi ch prefer l ower s a l inity 
level s  woul d  avoi d  the b rine di s charge area with no app arent 
di fficul ty . 

The b i ota o f  the B i g  Hi l l  s i te i s  generally typ i c a l  o f  the 
c o astal waters o f  the northern Gul f  o f  Mex ico at the 3 0 - foot 
contour interva l .  This i s  p articul arly true o f  the phyto
p l ankton , zoopl ankton and deme rs al nekton c ommuni ties who s e  
species comp o s i  tons are readily comparab l e  t o  tho s e  found 
along the Lou i s i ana-Texas coastl ine . S tanding c rop s for thes e  
c ommuni t i e s  are a l s o  roughly comparab l e  t o  thos e  e l s ewhere 
in this region . The benthi c c ommunity on the other hand i s  
dominated by a l imited number o f  species mo s t  o f  whi ch are 
typ i cal o f  degraded c onditions s uch as as s o c i ated with o i l  
s p i l l age . A s i gni fi c ant fi nding i s  that s tanding c rop for 
the benthi c  c ommunity is l ow . 

The phytop l anktonic c ommunity i s  dominated by a mixture estua
rine and marine di atoms . Thi s probably refl ects the mixing 
o f  estuarine waters from S ab i ne P as s  with o ffshore mar ine 
waters . Species compos i tion varies dramatic a l ly from month 
to month but S kel etonema , Cos c inodi s cus central i s , B i ddulphi a 
spp . Rhi z o s o leni a imbricata , R .  robus ta , Chaeotoceros 
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curris etum , and f .  dec ipiens are typ ical dominants . I nter
e s tingly September and December were who l l y  dominated by j us t  
one or two species ( p articularly Skeletonema ) whi l e  Octobe r 
and Novemb e r  showed a divers e ,  e quitab ly distributed spec ies 
compos ition . Dino fl age l l ate numbers , as expected , were low 
for thi s  time o f  year . 

The dominant species at B i g  Hi l l  were a l l  copepods except 
one . Thi s  s ituation is s imilar to that of the other p ropo s ed 
dispos al l ocations . Aver age comb ined z oopl ankton dens ities 
at B i g  Hi l l  were of a s imi l ar order o f  magnitude di s tributed 
s imi l arly over time comp ared to the s ame kinds of dens iti e s  
a t  the other proposed di sposal s ite s . A s  with the Wes t  Hack
berry and B l ack B ayou p ropo sed di sposal areas , B i g  Hi l l  has 
a fai rly we l l - deve l oped , productive z oop l ankton communi ty . 
I t  appe ars s omewhat l e s s  r ich than the others in terms o f  
dominants . 

The species compo s i tion o f  the nekton community i s  fairly 
constant from month to month , and is typical of Lou i s i ana
Texas coastal waters . standing c rop vari e s  markedly from 
month to month , but thes e  fluctuations appear to be driven 
by r andom vari ation in the popul ations of the top dominant 
specie s , Acete s  americanu s , a s erge s ti d  s hrimp , and Anchoa 
mi tchi l l i , the B ay Anchovy . An influx o f  species during 
Novemb e r  p robab l y  re flects the fal l offshore mi gration of 
e s tuarine s ummer ing forms . The s e a  bob , xiphopenaeus krogeri , 
a l s o  showed high population dens itie s . This is a locally 
important commerc ial shrimp spec i e s , whos e  di s tr ibution is 
res tricted to locati ons j us t  wes tward ( downstream ) o f  maj or 
e s tuarine p a s s e s . 

The benthic community i s  almo s t  whol ly dominated by e i ther 
the marine worm ( polychaete ) Mage l ona sp . ( October , November , 
December ) or the c l am Mul l i nia l ateral i s  ( September ) .  I n  
b o th c a s e s  the s econd ranked species was only about hal f  as  
abundant as the top dominant . such a community s tructure i s  
typical o f  environmentally degraded condi ti ons . Thi s i s  
s upported b y  the remarkab ly low s tanding c rop in the benthic 
communi ty . It should b e  noted that the dep re s s ed s tanding 
crop at Big Hi l l  is in p art due to the pres ence o f  extens ive 
c l ay outcrop s  ( Be aumont formation ) .  On the other hand , both 
Mul l inia and Mage l ona are known to b e  indicator species for 
degraded envi ronments so that there i s  l i ttle doubt that the 
b enthic envi ronment i s  in fact degraded . 

Di sposal o f  brine at B i g  Hi l l  wou l d  have i ts greate s t  impact 
on the benthic community . Components of thi s  community are 
generally s edentary and would be unab le to avoid exposure to 
the high density brine as it s inks towards the bottom . The 
mos t  s evere ly imp acted regi on wou l d  be that neares t  the di f
fus e r  port where hi ghes t  s alinities overages woul d  be 
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encountered . Based on M I T  transient plume mode l , uti l i z ing 
l imited real wo rld current ob s ervations fo r the Big Hi l l  s i te 
under typ i c al current regime s , up to 5 2  acres would be 
enc l osed by the 3 ppt exc e s s  s a l i nity i s ohal ine . I f  total 
mortali ty wi thin thi s  region i s  as sumed , about . 4 9 x 1 0 6  
b enthic individual s/acre wou ld b e  e l iminated . In the c ontext 
o f  the bro adly distributed nearshore benthic community , thi s  
i s  not a s i gni fic ant impact . Beyond the 3 p p t  i s ohal ine brine 
impacts on the b enthic community would b e  expected to b e  
minimal . I nasmuch as the p l anktonic and demersal organisms are 
e i ther qui ckly c arried through the di ffuser s i te , o r  can other
wise avo id thi s region , impacts on the se communities shou ld be 
s l ight . 

Impacts at the s torage s i te 

Only minimal e ffects from operation of s torage s i te fac i l i ties 
are anti c ipated . Mowing the 2 3 0 - acre fenced area wou ld temp o 
rarily disturb sma l l  anima l s  and ground-ne s ting b irds . Noi se 
l eve ls from pump s would have l i ttle or no e ffect on surrounding 
marsh and agricu l tural l ands . 

o i l  D i s tribution Sys tem I mpacts 

Operation of the o i l  di s tributi on p ipel ine system would have 
minimal e ffec t on the mar shl and system , which woul d  revegetate 
a fter constructi on . The 5 0 - foot right- o f-way in woodl ands 
would be mowed periodi c a l ly to p revent regrowth o f  trees and 
shrubs . s tream and l ake c ro s s ings wou ld rema in undisturbed , 
and affected marine organi sms would ree stab l i sh themse lve s 
when turb idity subs ides . 

Eco logi c a l  Impacts o f  O i l  Spi l l s  

An o i l  sp i l l  o n  dry land wou ld e l iminate s o i l  invertebrates 
in the immedi ate area . A 1 , 0 0 0  barre l sp i l l  could pos s ibly 
c ontaminate up to 3 acre s . Section C . S . 2 . S . 4 of Appendix C 
describes the e ffect o f  o i l  sp i l l s  on aquatic environments . 

4 . 6 . 6  Natural and S ceni c Resources 

4 . 6 . 6 . 1  C onstruction Impacts 

Natural and scenic res ources woul d  undergo only temp orary 
and minimal e ffects from the prop o s ed cons truction o f  p ip e l i nes . 
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4 . 6 . 6 . 2 Operati ons Impacts 

No adverse e ffects are anti cip ated during normal operation 
and maintenance o f  fac i l i ties at Big Hi l l . A break in the 
pipeline during operation , however , wou l d  el iminate vegetati on 
in the a ffected area and encourage rap i d  emigration of animal s  
and bi rds . 

4 . 6 . 7  Archaeo l ogical , Historical , and Cultural Resources 

4 . 6 . 7 . 1  Cons truction Impacts 

No archae o l o gical s i tes were i denti fied on Big Hi l l  dome o r  
near the a s s o c i ated pipeline route s . I f the Big Hi l l  s i te 
were cho sen as an SPR faci l i ty ,  a mo re intens ive survey woul d  
b e  initi ate d ,  which would s ati s fy the requirements o f  the 
National Pres ervation Act o f  1 9 6 6  and Executive Order 1 1 5 9 3 . 

4 . 6 . 7 . 2 Operati ons Impacts 

Operation and maintenance o f  the Big H i l l  dome and p ipe l ines 
woul d  have no adverse e ffects on known archaeological and 
histori c al s i te s  in its vic inity . 

4 . 6 . 8  Socioeconomic Impacts 

4 . 6 . 8 . 1  Construction Impacts 

Empl oyment 

Construction o f  o i l  s to r age fac i l ities at Big Hi l l  and the 
rel ated p ip e l ines wou l d  emp l oy s everal hundred workers for a 
short time , but only about 6 0  worke rs wou l d  be continuou s l y  
emp l oyed f o r  the ful l  42 -month construction period . A t  its 
peak , 1 6 5  workers wou l d  be at the s ite . C onstruction tasks 
off the s i te ,  s uch as l aying pipel ines , a s s emb l ing pump 
s tations and buil ding transm i s s i on l ine s wou l d  emp l o y  an 
additional 3 6 0  workers in the third month , rais ing the p eak 
manpower l evel to over 5 2 0 . See Figure 4 . 6 - 2  for requirements 
over the ful l  term o f  construction . 

During the first 6 months , the sur face faci l i ties at the s a l t  
dome would be comp l eted . Dri l l ing o f  wel l s  ( 2  rigs , 2 3  Horkers 
ap i ece ) and leaching ( 45 workers ) would both be done in shi fts . 
Therefore , the number o f  workers on- s ite during the day would 
be about 13 5 in the third month , when empl oyment is  at a peak , 
and about 5 0  from the s i xth month through the nineteenth month , 
when most o f  the drill ing i s  being done . 

At least two pipel ine crews would be requi red by the pro j ect . 
One crew would l ay the br ine disp o s al pipeline and di ffuser 
o ffshore in the Gul f  of Mexico , whi le another crew would l ay 
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the pipel ine on l and , both operations t aking about 2 \  months . 
The two p ip e l ine c rews wo uld engage a comb ined l abor force 
of 3 0 0  wo rkers , which accounts fo r the maj o r  portion of the 
l abor requ i rements in the thi rd month o f  construction . 

s ince the Big Hi l l  s a l t  dome i s  loc ated in Je fferson County , 
mo s t  o f  the workers wou ld be drawn from that county ' s  l abor 
pool  with some l abor dr awn from nearby Chambers and Or ange 
Counti e s . As a result of construction activ ities a s s o c i a ted 
wi th the Big Hi l l  SPR s i te , the fo l l owing counties would 
experience a cons equent reduc tion in unemp loyment : Je ffer s on 
County by 0 . 4 percent , Chambers County by 0 . 5  percent , and 
Orange County by 0 . 5  perc ent . 

Land Use 

The land at Big Hi l l  is used for cat tle-ra i s ing . Al s o , p r u d u c 
tive o i l  wel l s  appear around the periphery o f  the deme , a nd 
l i quefied petrol eum gas ( LPG ) i s  stored in two salt s o luti on 
c avities by Pure o i l . One ranch (a  re s i dence and uti l i t.y 
bui lding ) is loc ated here , and would not be affected by c on
s truction o f  o i l  sto rage fac i l ities except in terms o f  
increased tra ffic and obstruc ted view . No z onIng res tri cti ons 
app ly to the s i te ,  s i nce it l i e s  o uts i de the city _  Land use 
map s indi c ate that the s i te i s  an agricultural area , bu t u s e  
o f  the area for o i l  storage wou ld not c onstitute a s i gnI fic ant 
change from impacts rel ated to its current u s e  for o i l  p roduc
tion . 

C onstruction o f  various p ipel ines would extend beyond s i te 
boundari es . The proposed raw water intake p ipel ine to the 
I CW and the p ip e l i ne laid in the s ame right-o f-way and c on
tinuing into the Gu l f  wou l d  c ro s s  1 . 5  mi l e s  o f  praI rI e use d 
for graz ing , 4 m i l e s  to the I CW and 3 . 5  mi l e s  thro ugh c o a s t a l  
marshes . 

The o i l  di str ibution p ipel ine from the dome to the Sun Terminal 
would be 27 miles l ong and would cro s s  more varied terra in , 
incl uding s everal ma j or hi ghways . The Texas Hi ghway Department 
would be consul ted regarding thes e  cro s s ings . The p ipel ine 
route c ro s s e s  two sparsely s ettled res idential are a s  as we l l  
a s  areas used for rice p roducti on . Rice-growi n g  acti v i  t i  es  
would be interrupted only dur ing construction . �lost of the 
p ipel ine route would be through rural a reas to i ts j uncti on 
with the Sun Terminal . 

Traffic 

C ons truction o f  the fac i l ities would change l oc a l  traffic 
p atterns . Ro adway traffic wou ld increase wi t,h transpo rt of 
workers and mater i al equipment . Coastal traffi c would be 
s l owed during insta l l ation o f  the p ipel ine , and waterway 
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traffic woul d  increase with tankers bringing o i l  to the Neder
l and docks . 

During peak time , s l i ghtly more than 4 0 0  workers would be 
trave l ing to the s ite . The tra ffic p attern and l o ad i s  di ffi 
cult to predi c t ,  however , because o f  the variety o f  alternative 
route s the workers wi l l  u s e , as we l l  as the u s e  of car poo l s . 
I f ,  for the purposes o f  ana lys i s , i t  i s  a s s ume d that 3 /4 as 
many workers came from the Port Arthur area as  from the Be aumont 
area , the configuration indi cates approximately 1 8 5  cars and 
trucks moving to the s i te from Be aumont and another 140 moving 
the re from Port Arthur . 

Afte r the initial 1 2  months o f  cons truction at Big Hi l l , the 
number o f  vehicles us ing the roads wou l d  begin to dec l ine . 
The fact that many o f  the people on-s ite wou l d  be working in 
shi fts wou l d  also decrease traffi c . During the two ye ars 
fo l l owing the nineteenth month , only 55 worke rs woul d  be 
trave l ing to the s i te , with a negl igible e ffect on hi ghway 
tra ffic and a 6 6  percent increase on access road traffic at 
Big Hil l .  

As the o i l  di s tribution p ipel ines are l aid under main hi ghways 
and the I CW ,  normal traffic would be s l owed .  Where p o s s ib l e , 
detours wou l d  reroute traffic around cons truc ti on areas . 
The o i l  p ip e l ine wou l d  a l s o  cross the S outhern Paci fic Rai l road 
and the Kans as C i ty Southern Rai l road . 

The brine p ip e l i ne wou l d  cro s s  a l e s s  inhab i ted and l e s s  
trave led section o f  the country . N o  paral l e l  ro ads are avai l 
ab le a s  potenti al detour routes . Hi ghway 8 7  mus t  be kept 
p a s s able during c onstruction activiti e s . The brine p ip e l ine 
wou ld al s o  cross the I CW ,  which averages 5 3  ves s e l s  per day . 

T anker tr ave l on the Sabine -Neches Waterway woul d  incre ase 
when oil i s  brought in to fi l l  the s torage caverns . Yearly 
i ncrease in tanker traffic during the initi al fi l l  period 
woul d  be as fo l l ows : 

Sab ine Pass 
Additional Port Arthur Neche s  Rive r 

Tanker Tri,E2s I ncrease I ncrease 

l O th - 2 8 th month 1 5 7  8% 1 5 %  

2 8 th - 42nd month 9 1  6 %  1 1% 

Hou s i ng and Pub l i c  Services 

Enough s k i l l e d  l aborers l ive in Je fferson County to meet the 
labor force requirements o f  the pro j ect . However , up to 
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1 5  percent ( nearly 1 0 0  workers ) mi ght migrate into the area . 
The s e  workers woul d  probab ly seek hou s ing in the fo l l owing 
areas : 3 0  in Port Arthur , up to 10 in Nederl and , and 20 in 
the Winni e - s towe l l  are a . The e ffect of thi s would change 
the avai l ab i l i ty o f  hou s i ng in Be aumont and Port Arthur by 
l e s s  than one percent . Because Nederland is much smal l e r  
than i ts two ne i ghboring citie s , the e ffect wou l d  be more 
not� ceab l e . There , the vac ancy rate among rental uni ts cou ld 
drop by s l i ghtly over one percent . The l onge s t  impact would 
b e  found in the Winnie - s towe l l  area . There the expected 
5 percent increase in the communiti e s  population is expected 
to result in a s igni ficant l ack o f  hous ing uni ts . 

Economy 

S ince the l abor s upply for the proj ect wou l d  b e  drawn primarily 
from surrounding areas , worke r I s e arnings would c i rcul ate 
there . Also , because of the s i te ' s  proximity to the Houston
Galve s ton area , mater i a l s  and supp l i e s  would probab ly be 
shipped from thes e  l o c ations . 

P ayroll  woul d  be at its hi ghe s t  l evel in the first 6 months 
o f  construction and would then stabi l i z e  at a l ower l evel 
whi le the c averns are being leached and fi l l e d . Payro l l  leve l s  
fo r o i l  s tor age fac i l i ties would be as fo l l ows : 

1 s t  - 6 th month : 

7th - 1 2 th month : 

1 3 th - 1 8 th month : 

1 9 th - 42nd month : 

$ 5 2 0 , 5 0 0  per month 

2 1 8 , 0 0 0  per month 

2 18 , 0 0 0  per month 

1 14 , 5 0 0  per month 

Added to thes e  amounts would be the p ayroll for expansion 
of the S un O i l  Terminal fac i l ities . Average p ayroll for 
terminal exp an s i on acti vi ty is as' fo l l ows : 

1 s t  6 th month : 

7th - 1 2 th month : 

$ 142 , 7 0 0  per month 

6 0 , 0 0 0  p e r  month 

( P ayro l l  leve l s  are b ased on an as sumed ·average wage o f  $2 , 0 0 0  
p e r  month . ) 

Total cost o f  fac i l ities p l anned for construction at Big Hi l l  
woul d  b e  approximate ly $ 12 9 , 9 0 0 , 0 0 0 , whi ch inc ludes p ayro l l s , 
mater i a l s , equipment , and re l ated c o s ts . O f  thi s amount , 
a lmo s t  9 0  percent ( $ 1 14 , 5 0 0 , 0 0 0 ) will be spent wi thin the 
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regi o n ,  which repres ents a direct 1ncre ase 1n l o c a l  e arnings 
attributab le to the proj ect . 

Thi s direct increase in l o c al earnings wou l d  gener ate profit 
in other local bus ines ses as they purchase goods to maintain 
inventor i e s  in order to re spond to the incre ased demand fo r 
mate r i a l s  and supp l i es . The ful l  amount o f  l o c al profit that 
the proj ect would contribute would be about $ 2 3 5 , 9 0 0 , 0 0 0 . 
S ome o f  the income might be di ffused into the Hous ton
Galveston area because o f  i ts proximi ty , but mo s t  of the profit 
wou l d  remain wi thin the local regi on . The proj e ct- generated 
e arni ngs would r a i s e  ant i c i p ated e arni ngs by 11 percent in 
the 7 counties in thi s  BEA are a ,  and by 1 3  percent in the 
standard metrop o l i tal stati s ti c a l  are a . The increase in income 
p roduced by the proj ect c omp ared to anti c ip ated growth from 
1 9 8 0 - 1 9 8 5  shows a 58 percent gain fo r the entire BEA regi on ,  
and a 64 pe rcent gain wi thin the Be aumont-Port Arthur-Orange 
metropol i tan are a . 

Gove rllment Revenues 

I f  Big Hi l l  were cho sen as the o i l  storage s i te ,  s ome of the 
l and that i s  now the Pipkin ranch would be purchased by the 
Fede r a l  government . Ap art from l o s s  o f  property taxes , no 
other reduction i n  county revenues is anti c ip ated . I nste ad , 
l oc a l  revenues wou l d  incre ase as a result o f  worker e arnings 
gene rated by the pro j ec t .  Big Hi l l  construction cou l d  yi e l d  
approximately $ 1 6 6 , 6 0 0  i n  the first year , $ 7 5 , 0 0 0  i n  the se cond 
year , $ 5 7 , 6 0 0  in the thi rd ye ar , and $ 2 5 , 8 0 0  in the l a s t  6 
mc nUls o f  cons tructi on . Mo st o f  thi s revenue wou l d  go to 
Je �fe r s on and Orange Co unti es . 

1 .  (, . 8 . 2 Ql?erati ons I mp acts 

(jp e ra t l 0 n  o f  the s to r age fac i l i  ty wou l d  requ i re 1 5 - 2 0  ski l l ed 
l ab o r ers , wh o wou l d  s taff the fac i l i ty on a 24 -hour b a s i s . 

Land Us e 

(jp e ra t i on o f  the s tor age fac 1 1 i  ty '.-wu l d  not s i gni fi c antly 
3 f f e c t ]:.ore c�ent use of the l and fo r c a ttle - r a i s 1 ng ard oi l 
p l c d u c t  i on . Fur the r , 1 t 1 5  Lml i ke l y that urban exp ans i on 
from Be aumo n t  a nd Port Arthu r , the l arge urb an centers c l o s e s t  
t.O the s l t-e ,  wo u l d env e l op the s i te dur ing the l i fet.lme o f  
the p r o  i e e L  

'1' 1 ,-11 L 1  C 

Wo r K� l S ,  s e rV 1 c e  t r u cks , and occ a s i onal de l ive ry trucks would 
':: cllJ S f� t r a f f l (: to 1 nc r e a s p  sl  i ght l y  dur i ng the ope r a ti onal 
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s tandby phase o f  the p ro j ect over the 1 9 7 3  traffic vo lume 
leve l s . Traffic on Route 7 3  would increase by 1 p e rcent whi le 
the Big Hi l l  acce s s  road traffic would increase by 2 5  pe rcent . 
No appreciable increase would be fe l t on Highway 1 0 . When 
o i l  i s  withdraw� from the s to rage s i tes , tanke r tra ffic along 
the S abine Pass  and Port Arthur would increase by 8 percent 
whi le along the Neches River it would increase by 1 5  pe rcent . 

Housing and Pub l i c S ervi ces 

The operational phase of the p roj ect would have less e ffec t 
on hou s ing than that exp e rienced during construct i on because 
p art of the staff would be emp loyed permanently .  Long- term 
e f fects on pub l i c  s e rvices would be very smal l because o f  
fire control and security systems whi ch would b e  installed 
as p art of p l ant fac i l i ties . 

Economy 

Operation o f  the Big Hill  s torage p ro j ect would have very 
l ittle e ffect on the economies of Be aumont , P o r t  Arthur , and 
Orange . The 20 permanent emp l oyees on the s ite woul d  generate 
a p ayroll of $ 4 5 , 0 0 0  per month , and total ope ration o f  the 
fac i l i  ty would come to about $ 9 3 , 0 0 0  per month . Smal ler , 
rural communi ties s uch as Winni e ,  S towe l l , and Hamshi re , 
however ,  woul d  experience a rathe r subs tantial ec onomlC 
s timu l ation . 

Government Revenue s 

Fe deral ownership o f  a p ortion o f  the l and at Big Hi l l  wo u l d  
exempt it from property taxati on fo r the durati on o f  the 
p ro j ect . o i l  s to rage woul d  increase local gove rnment revenues 
through the economic activity it s timul ates by means o f  worke r s !  
wages . 

4 . 6 . 9  Impacts Due to Termination 

After termination of the SPR p rogram , if the fac i l ity were 
not to be used for any other government p urpo se , it would be 
disposed of in accordanc e with app l i c able l aws and regul ations . 

4 . 6 . 1 0 Re l ationship o f  Propo sed Action to Land Use P l ans , 
P o licies , and Contro l s  

The Big Hi l l  s ite and a l l  its rel ated p ip e l ine s woul d  l i e  in 
Je fferson County . The county requires a permit for use o f  
county road rights - o f-way , including cro s s ing the se ro ads . 
P ip e l ines that c r o s s  drainage ditches would require c oordina
tion wi th the local drainage di s trict . Where pipel ines cross 
s tate highways , the Texas Dep artment of Hi ghways and Pub l ic 
Transportation would be consulted fo r p rocedures to maintain 
normal tra ffic flow . 
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other s tate agenc i e s  would be involved in the process as wel l . 
The Texas Rai l road C ommi s s i on woul d  ho l d  hearings on the 
advi s ab i l ity o f  the u s e  o f  the B i g  Hi l l  s ite for o i l  s torage . 
The Texas General Land Office and the Texas S chool Land Board 
requ i re tes ts to a s s ure qua l i ty of the p ipel ine and its we lds , 
as  wel l  as  spec i fi c  measures to insure p rotection o f  the 
environment . The se measures have been incorporated into the 
speci fications for the c onstruction o f  the p ip e l ine . The 
C orps o f  Engineers a l s o  has j ur i s di cti on over construction 
in the wetl ands . 

Land use p l ans for thi s  area have been prepared by the South
e as t  Texas Regional Pl anning C ommi s s i on .  The se p l ans indic ate 
a growth of the urb an areas north and east of the s i te ,  but 
no change from current agr icultural l and use at the s i te . 

4 . 6 . 1 1 Summary of Adver s e  and Bene fi c i al Impacts 

See Tab l e  5 . 2 - 2  in Chapter 5 for a detailed s ummary of the 
adver s e  and bene fi c i a l  effects assoc i ated with s i te preparation 
and c onstruction at the Big Hi l l  s i te . The e ffects for We st 
Hackb erry are summarized i n  S ection 4 . 3 . 5 ,  s o  that only maj o r  
di fferences a r e  menti oned here . The mo s t  important difference 
i s  that at Big Hi l l , a new crude o i l  p ip e l ine woul d  be required 
from B i g  Hi l l  to S un Terminal . We st Hackb erry , Black Bayou , 
and vinton wou l d  u s e  the p ip e l ine which wi l l  be constructed 
as p art of the Wes t  Hackb erry ESR p rogram . Al s o ,  e f fects of 
br ine di spo s a l  at B i g  Hi l l  wou l d  be less than at Wes t  Hackb erry 
because brine wou l d  be di s charged at only two-thi rds the r ate . 
Las t ,  becau s e  the Texas s i te would dr aw from a di fferent l abor 
pool for c onstruction and s upport, governmental revenues woul d  
be incre ased primarily in Texas rather than in Loui s i ana . 
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4 . 7  D I STR I BUT I ON TERMINAL 

4 . 7 . 1  Land Features 

4 . 7 . 1 . 1  C onstruction Impacts 

Construction o f  a new tanker dock at Sun Terminal would 
requ i re the dredging and removal of 6 0 0 , 0 0 0  cub i c  yards o f  
spo i l . Thi s  wou l d  res ult i n  an increase in the water 
depth at the dredge s i te and modi fy l andforms at the spo i l  
dispo s a l  area . Bec aus e o f  the l imited s ub s ur face construc
tion , the imp acts to s trati graphy or geo l o gic s tructure 
are cons i dered to be minimal . 

4 . 7 . 1 . 2  Operati ons Impacts 

Maintenance dredgi ng wou l d  be requ i red at the docks , whi ch 
wi l l  maintain the altered bathymetry at thi s  l oc ation . 
During the periodic dredging , the dispo s al o f  the spo i l  
materi al would result in a minor geomorphic impact in the 
dispo s a l  area . Routine operation and maintenance , however ,  
i s  not expected to result i n  any imp acts to s o i l  character
i s ti c s  at the s ite . 

4 . 7 . 2  Water 

4 . 7 . 2 . 1  Construc tion Imp acts 

The construction of an addi tional docking fac i l i ty at the 
S un o i l  Terminal and the l aying o f  p ip e l i nes for the trans 
port o f  o i l  and brine would requ i re a s i gni ficant amount 
o f  dredging in the Neches River . Approximately 1 3 0  acres 
of di sturbed wetl ands hab i tat , previ ously used for dredge 
dispo s a l , wou l d  be newly buried by spo i l  from the construc
tion of the new tanker s l ip s  at S un Terminal . Thi s wou l d  
constitute a red i s turb ance o f  thi s area , and destroy any 
vegetati on which has been estab l i shed . 

D i s s o l  ved oxygen decre as e , nutrient level increase and 
release o f  toxic materials s uch as heavy metals and pesti
c i des wou l d  depend on sediment contami nati on at the s ite . 
These imp acts wi l l  be s i gni fi cant at the Neches River , due 
to the contamination o f  the s ediment in thi s  location . 

4 . 7 . 2 . 2 Operations Impacts 

E ach tanker prior to receiving o i l  at the tanker dock 
would d i s charge a vo lume of b a l l a s t  water amounting to 2 0  
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perc ent o f  its total capac ity . Ball ast water i s  normally 
pumped into a tanker whi l e  at sea and there fore wou ld be 
s al ine ( 3 0 pp t ) . Texas water qual ity standards require that 
no vi s ib l e  film o f  o i l  be produced on the water surface during 
the di s charge . The concentration o f  o i l  ne ce s s ary to p roduce 
such a film is not pre c i s e l y  estab l i shed , but ava i l ab l e  
experimental data ( Ho rnste i n ,  1 9 7 3 ) indic ate s that such a 
film become s visible when the o i l  concentr ation i s  approx i 
mate ly 7 . 5  ppm . * 

I t  i s  expected that the bal l ast water resulting from SPR tanker 
l o ading wou ld be discharged into the Neche s River after treat
ment in an exi sting ba l l ast water tre atment fac i l i ty at a 
rate o f  1 0 . 9 2 ft3 jsec or 1 6 8 , 0 0 0  bpd . * * Upon rel e as e , the 
b al l ast water wou ld enter the Neche s River vi a a sma l l  ditch 
on the s outhern b ank of the river . The river depth varies 
from 5 feet near the shore to 40 feet in the navi gati on 
channel . The behavi or of the resul ting p l ume of the tre ated 
bal l as t  waters was mode led by means o f  a computer program 
uti l i z ing the general s o lution o f  the di ffus ion equation for 
a fini te moving medium ( Hinze , 1 9 5 9 ) . F i gures 4 . 7 - 1  and 4 . 7 - 2 
present thi s  data on the contours fo r o i l  concentrations on 
the r iver bottom and river s urface after d i s charge , whi l e  
Figures 4 . 7 - 3  and 4 . 7 - 4  present the corresponding p l ots o f  
i s ohal ines ( l ines o f  cons tant sal inity ) . 

On the river bottom , as indic ated in Figure 4 . 7 - 1 , o i l  con
centration values of 7 . 5  ppm wou l d  occur as far as 9 5 0  feet 
downstream of the ditch . The o i l  concentr ation is expected 
to exceed 1 ppm for a di stance of approximate ly 7 6 0 0  feet 
downs tre am . 

On the sur face o f  the river , o i l  concentrations o f  7 . 5  ppm , 
as  shown in Figure 4 . 7 - 2 , wou ld be encountered as far as 9 6 0  
feet downs tre am . Li kewi s e  concentrations in exce s s  o f  1 ppm 
would o ccur as far as 7 9 0 0  feet downs tream . On both the river 
bottom and sur face no concentration greater than 1 ppm wou l d  
occur b eyond roughly 40 feet from the southern bank o f  the 
river . 

The i s ohal ines shown in Figure 4 . 7 - 3  for the river bottom 
indic ate that s a l ini tes o f  3 0  ppt wou ld p e r s i s t  as far as  
950  feet downs tream . S al inities greater than 4 ppt wou l d  be 
encountered for a d i s tance o f  7 6 0 0  feet downs tre am . 

* This concentration includes both di s s o lved and emu l 
s i fied o i l s . 

* *Thi s rate o f  d i s charge i s  based on the a s s umption that 
60 percent o f  the o i l  removed from the s to rage fac i l i ty 
would be transpo rted by tanker from the Sun o i l  Dock . 

4 . 7 - 2  



PA1030-9 

D1 RECTI ON OF 

40 RIVER FLOW 
RIVER SURFACE 

36 

::; 
)2 

'" '" � 28 '" �l ppm 
... 0 

� 24 
'" 
� 20 '" '" f-< OJ 0 1 6  

� 2 ppm 
'" 
� '" 1 2  ... 
'" U � f-< '" 
H " 

/0 400 BOO 

SOURCE OF TREATED 

lIALLAS T WATER 
DISCHARGE 

1 200 1 600 2000 2400 2BOO 1200 J600 4000 4400 4 BOO 5200 5600 6000 6400 6BOO 7200 7600 BOOO 

D I STANCE DOWNSTREAM FROM D I SCHARGE DITCH ( f t )  
F i gu r e  4 . 7- 2  

C o m p u t e d  O i l  C o n c e n t r a t i o n  o n  S u r f a c e  o f  N e c h e s  R i v e r  

D I RECTION OF 

40 RIVER FLOW 
RI VER BOTTOH 

36 
" 

� 

'" 32 '" � '" 
... 28 
0 -s-- l ppm 

� 24 
'" 
� '" 20 '" f-< OJ 0 '" 1 6  

� ... 1 2  '" u � f-< '" .... 
7 . 5  ppm " 

o L--'---'�-r�-r--'---r--'---'---r--�--'---r--'�-'---r---r--'---�--�� 
/0 400 BOO 1 200 1 600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000 6400 6800 7 200 7600 BOOO 

SOu.tE OF TREATED DI STANCE DOWNSTREAM FROM DISCHARGE DITCH ( f  t )  
lIALLAST WATER 

DISC1WtCE F i g  u r e 4 .  7 - 1 

C o m p u t e d  O i l  C o n c e n t r a t i o n  a l o n g  B o t t o m  o f  N e c h e s  R i v e r  

4 . 7- 3 



40 

)6 
" '" 

)2 '" � 
H 

28 '" ... 0 

� 24 

... 
� 20 .. 
� 1 6  ., � 12  
'" u � ... ., 
H '" 

/0 400 800 

SOUllC! OF nEArED 
BALLAST ""Tn DISCIIARG! 

DIRECTION OF 

RIVER FLOW RIVER SURFACE 

� 4 ppt 

30 ppt 

1200 1600 2000 2400 2800 )200 )600 4000 4400 4800 5200 5600 6000 6400 6800 

DISTANCE DOIINSTREAM FROM DISCHARGE DITCH ( f t )  
F i g u r e  4 . 7- 4  

7200 7600 8000 

C o m p u t e d  S a l i n i t y  o n  S u r f a c e  o f  N e c h e s  R i v e r 

PA 1030 -10 

DIRECTION O F  

40 
RIVER FLOW 

RI VER BOTTOM 

)6 
.::: 
'" )2 

� 
H '" 

28 .. 0 -S- 4 ppt 
� 24 ... 
� '" 20 = ... ;:> 0 '" 16 � 8 ppt 
� '" .. 

1 2  '" u � ... 8 '" 
H '" 30 ppt 

o L--, __ � __ .-� __ -r __ .--. __ -r __ .-� __ -r __ .--. __ -r __ .-__ .--' __ '-__ �� 
/0 400 800 1 200 1 600 2000 2,00 2800 3 2 00 3600 ,000 "00 ,800 5200 5600 600D 6,00 6800 7200 7600 8000 

SOUKC! OF TUIt. TED 

BALLAST ""Tn DtSCRAlG! 
DI STANCE DOWNSTREAM FROM DISCHARGE DITCH ( f  t )  

F i gu r e  4 .  7- 3 
C o m p u t e d S a l i n i t y  o n  B o t t o m o f  N e c h e s  R i v e r  

4 . 7- 4  



On the surface o f  the rive r ,  as shown in Fi gure 4 . 7 - 4 , the 
3 0  ppt i s ohal ine woul d  extend downstream 9 6 0  feet . S a l initi es 
i n  exc e s s  o f  4 ppt wou l d  o ccur as far as 7 9 0 0  downstream . 

The total area expo sed to a given concentration o f  o i l  i s  
presented as a function o f  o i l  concentration i n  F i gures 4 . 7 - 5  
and 4 . 7 - 6  for the river bottom and surface , respectively . 
F i gures 4 . 7 - 7  and 4 . 7 - 8  p rovide s imilar data fo r the total 
area* exp o s e d  to a given l evel o f  s a linity .  In each case , 
an area o f  approximately 8 0 0 0  s qu are feet or l e s s  1 S  exp o s e d  
t o  the maximum l eve l s  o f  o i l  and s a l inity . 

The cross s e ctional are a * *  o f  the p ortion o f  the r iver affected 
by the d i s charge of treate d  b al l as t  water wou l d  be l e s s  than 
0 . 1  percent o f  the total c r o s s  secti onal area o f  the river . 
A mixing region o f  thi s s i ze wou l d  be wel l  within Texas S tate 
water S tandards . Thus , the d i s charge o f  treated b al l as t  water 
into the Neche s River wou l d  be c ons i dered to have a minor 
imp act on the river . 

4 . 7 . 3  Air Qua l i ty 

4 . 7 . 3 . 1  Cons tructi on Impacts 

The c onstruction o f  the prop o s e d  o i l  s tor age fac i l i ty at wes t  
Hackb erry wou l d  result in combustion and fugi tive emi s s i ons 
at the terminal . Airborne p arti cul ate s wou l d  result from 
( 1 )  the u s e  o f  unp aved roads , ( 2 )  the operation o f  machinery 
and ( 3 )  the preparing ( gr inding ) of tanks prior to p ainting . 
Expected ground level p articulate concentrations are shown 
in Fi gure 4 . 7 - 9 . Where app l ic ab l e , a water spraying program 
wou l d  be initi ated to reduce p arti cul ate emi s s i ons to pre
s cribed air qual i ty s tandards .  

During the painting o f  the s to rage tanks , the 3 -hour NMHC 
s tandard wou l d  be vi o l ated fo r a downwind d i s tance o f  4 Km 
( s ee F i gure 4 . 7 - 1 0 ) .  The maximum frequency o f  vio l ati on woul d 
be 1 percent o f  the time annually and the vi o l ati on wou l d  
o ccur t o  the wes t  o f  the terminal . Actual painting wou l d  
take l e s s  than a month . 

I n  general , the cons tructi on o f  SPR related fac i l i ti e s  at 
the Sun Terminal s i te wou l d  not result in s i gni fi c ant o ffs i te 
vi o l ations o f  the app l i c ab l e  amb i ent a i r  qual i ty s tandards . 

* I n  the horiz ontal p l ane . 
* * I n  the verti c a l  p l ane . 
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4 . 7 . 3 . 2  operati ons I mpacts 

The emi s s ion s ources from operational activi ti es for the 
terminal include the o f floading o f  crude o i l  from tankers 
during fi l l , and the l o ading of the oil onto tanke rs 
during withdrawa l .  The se emi s s ions wou l d  be the result of 
evap orative l o s s e s  o f  gaseous hydroc arbons from exposed 
l i qu i d  surfaces o f  crude o i l . 

The operational phase o f  the program would c ons i s t  o f  
three types o f  activity : ( 1 )  initial fi l l , ( 2 )  drawdown , 
and ( 3 )  refi l l . All crude o i l  woul d  be de l ivered to the 
Sun Terminal by tankers during the initial fi l l  and refi l l  
phas es . During the 1 5 0 -day drawdown , it i s  as sumed that 
6 0  percent o f  the o i l  woul d  be distributed by tanker , 
whi l e  the remainder wou l d  be di s tr ibuted by overl and p ipe-
l ines . Evap orative losses o f  hydroc arbons woul d  emanate 
from exposed surfaces of crude o i l  during each proj ect 
phase . The l arge s t  volume o f  hydrocarbon emi s s i ons wou ld 
be a s s o c i ated with the handling o f  c rude o i l  during l o ading 
and unloading o f  the ship s . I n  addition , there woul d  be 
evaporative hydroc arbon l o s s e s  from the terminal tank 
fac i l ities and the terminal pump hous e . Combustion con
taminants could a l s o  be expected at the terminal due to 
b o i ler emi s s i ons from the docks ide tanke rs and from tug 
engine s during tanker a s s i s tance . Annual tonnage emi s s i on 
rate s for these s ources are c ontai ned in Tab l e  4 .  7 - 1 , which 
p rovides the emi s s i ons for each s i te alternative . 

Sho rt- term model ing ca lcul ations have been per formed for 
proj ect hydroc arbon emi s s i ons at the te rminal s i te . The 
calculati ons are based upon c oncomi tant emi s s i ons from a l l  
s ourc e s  including tankers , tanks and pump hou s e s .  I n  
addi tion , two separate s cenarios were modeled a t  the Sun 
Terminal to handle both ship l o ading and unloading phas es . 
The results o f  the modeling analyses are c ontained in 
F i gures 4 . 7 - 1 1  and 4 . 7 - 1 2 . During tanker l o ading and un
l o ading operati ons at the S un Terminal , the NMHC s tandard 
would be v i o l ated .  Figure 4 . 7 - 1 1  indic ate s that during 
tanker l o ading during the di s tribution phase , the 3 -hour 
NMHC s tandard would be viol ated 1 percent or more of the 
time annually out to downwind distanc e s  in exc e s s  o f  2 5  
ki l ometers . The maximum impact wou ld occur to the we s t  o f  
the terminal , whe re violations o f  the s tandard wou ld occur 
5 or more percent of the time annu a l l y  out to a downwind 
dis tance o f  app roximate ly 1 0  kilometers . During ship b a l 
l as ting operations after the comp leti on o f  tanker unlo ading , 
Figure 4 . 7 - 1 2  indic ates that the app l i c ab l e  s tandard wou ld 
be viol ated out to a downwind di s tanc e o f  app roximately 2 0  
kil omete rs with the maximum imp act occurr ing we s t  o f  the 
fac i l i  ty where the frequency o f  violation i s  in exc e s s  o f  
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T a b l e  4 . 7 - 1 Ann ua l Tonna g e  Em i s s i o n  R a t e s  a t  S u n  Te r m i n a l  
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13 i g H i l l  
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4 . 7 - 1 0  



F i g ure 4 . 7 - 1 1  

M A U R I C EV I L. L.E 0 

5 km 25 km 

SCA LE: 1 em � 5 km 

II.nn u a l  E s tima t e d  Freq uency o i  U C C U L L e l l c e  \ '15 )  
o f  Viol ations o f  the 3 -hour NMHC S t and ard 
at the Sun Terminal f o r  Tan k e r  Load ing D u r i ng 
th e Ope rational Phase for the We st Hackbe rry 
s i t e . 

4 . 7 - 1 1  



FANN ETT 

F i gu r e  4 . 7 - 1 2  

MAUR ICEVI L.L.E 0 

OO RANGErtEl..C 

PORT 0 ACRES 

5 km 
! 

SCA LE:  1 em 2 5 km 

N 

25 km 

Annu a l  Es timated F requency o f  Occurence ( % )  
o f  Vio l ations o f  the 3 - hour NMHC S tandard 
at the Sun Termi nal for Tanker B a l l a s t i ng 
Duri ng the Ope rat i onal Phase for the We s t  
Hackberry s i te . 

4 . 7 - 1 2  



2 . 5  percent o f  the time annually . The cal culations are 
c onservative in that they do not incl ude the minor addi
ti ona l dilution attributable to structural wake e ffect . 
The appro ach al s o  assumes that the 3 -hour standard for 
NMHC would be viol ated during the app l i cable 6 to 9 a .  m .  
period with a frequency equal to that during the annu al 
period . 

Annual NMHC ground leve l concentrations have a l s o  been cal
cul ated for the terminal s i te .  F i gure 4 .  7 - l 3 provides the 
re sul ts o f  thi s  analys i s . Thi s calcu l ation i s  based upon 
the conservative ( worst case ) assumption that both the fi l l  
and drawdown phases would occur , at least i n  part , dur ing 
the s ame annual period . The resu l ts indic ate that annual 
ground l evel conc entration would generally be less than 5 
fJ g/m3 . 

The p o s s ible impact o f  the hydroc arbon emi s s i ons emanati ng 
from the SPR fac i l ities on local oxi dant leve l s  are e s ti 
mated to exceed 1 6 0  fJ g/m3 over a fai rly l arge geographi c a l  
area . I t  i s  probab l e  that max imum dai ly I -hour average Ox 
ground leve l  concentrati ons in excess o f  the Federal Primary 
standard might occur at stati ons where vi o l ati ons of the 
3 -hour NMHC standard are p redi cted in Figures 4 . 7 - 1 1  and 
4 . 7 - 1 2 . However , such a p rediction woul d  probably be an 
overe stimate as local  oxi dant leve l s  reflect regional emi s 
s i on trends , and are not pres ently felt to b e  rel ated to 
local s ources ( HEW 1 9 7 0 ) . 

In  s ummary , Sun Terminal fac i l ity would b e  a s i gni ficant 
s ource o f  NMHC , and to a les ser extent , combustion contami 
nants . The calcul ati ons on the violation o f  the 3 -hour 
standard for NMHC are b a s ed upon mod i fied emi s s i ons data 
( shown in Tab l e  C .  3 - 9 ) and do not incorpo rate abatement 
techno logy for the control of evap orative l o s s e s  o f  hydro
c arbon vapors due to shipboard handling of crude o i l .  
Tanker l o ading and ball ast ing emi s s i ons dominate the ter
minal s i te emi s s i on l eve l s  and it i s  unl ikely that the other 
s ourc e s  would indep endently viol ate the NMHC standard out
s i de the terminal boundaries . The level of hydrocarbon 
emi s s i ons at the terminal would p robably be insufficient 
to have an imp ortant imp act on regional l eve l s  o f  photo
chemi c a l  oxi dant . The actual magnitude of thi s  impact 
remains di fficult to quant i fy .  The annual tonnage emi s s ion 
rate for the West Hackberry exp ansion i s  rel ative ly smal l 
in comparison to regi onal hydroc arbon emi s s i on leve l s  in 
this region o f  he avy petrochemical activity . Th i s  fac t ,  
coup led with the presently accepted rati ona l e  that l o c a l  
oxi dant l eve l s  a r e  not di rectly re l ated t o  emi s s ion 
strengths from local , i s o l ated sources , indicates that it 
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1 S  unl i ke l y  that the proposed use o f  exi s ting and new fac 1 l i t 1 e s  
a t  the Sun Terminal wou l d  have a s i gn i fi cant impact o n  ob s erved 
l eve l s  of photochemical oxi dant . No viol ati ons of s tandards 
for othe r contaminants would occur . 

Emi s s ion Contr o l  Techno l ogies 

The maj or emi s s i ons from the SPR program s ources are hydn; 
carbons from l o ading and bal las ting ope rations at the mar i ne 
termina l . Othe r hydrocarbon emi s s i ons incl ude evapo rate 
l o s s e s  from surge - s torage tanks ; l e aks from pump s and 
va l ve s ; and vapors from pre s s ure re lease devi ces . 

Vapor c o l l ection and vapor control sys tems are di s cu s s e d  
in detail i n  App endi x C ,  section C .  3 . 1 .  3 . 2 .  Vap o r  cont,rol 
sys tems that could be app l ied to terminal operation inc lude 
fl ame oxidati on , ab s orpti on , and compre s s i on-refrigeration
condens ati on .  Thi s te chno logy is re l atively new to the 
indus try , and pres ents a uni que s et o f  s a fety and de s i gn 
prob l ems invo lving cons iderab l e  de s i gn mo di fi cation and 
engineer ing e f fort in terms o f  retrofitting the ex i s ting 
ava i l ab l e  sys tems . I n  addi tion , operational control 
strategies ( Appendix C )  can a l s o  be emp l oyed to reduce 
emi s s i ons . 

4 . 7 . 4 No i s e  

4 . 7 . 4 . 1  Construction Impacts 

The construction of addi tional docks and te rminal fac i l i 
ties  would c ontribute to the gene ral noi s e  o f  unlqading 
operati ons at the exi s ting terminal on the Neche s River . 
The p redominant c ons truction no i s es are expected to be 
from p i l e  driving and diesel engine operati ons . Table F - 2  
i n  Appendix F shows s ound l eve l s  typ i c a l  o f  this equipment . 
I t  i s  e s timated that noi s e  from cons truction wou ld contr i 
bute 64 dB a t  approximately 1 8 0 0  feet from the dock con
s truction s i te . 
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4 . 7 . 4 . 2  Oper ati ons I mpacts 

During fi l l  and/o r dis charge operations , there wou l d  be 
no i s e  generate d  from the continuous operation o f  pump s  at 
the terminal . The no i s e  is expected to be continuous both 
day and night dur ing thes e  operations . However , s ince the 
pumps wou ld be p l aced in s ome no i s e  dampening enc lo sure , 
it i s  anticipated that there woul d  be a negl i gib l e  imp act 
on exi s ting amb ient leve l s  o f  sound . 

4 . 7 . 5  Spec i e s  and Ecosystems 

4 . 7 . 5 . 1  Cons truction Impacts 

Approximately 5 . 7  acres of gras s l and woul d  be p e rmanently 
covered by the 3 surge tanks at Sun Terminal . Typical dry 
l and spec i e s  of s o i l  o rgani sms ( ins ects , mites , and worms ) 
wou ld be permanently exc luded from the upper few centi 
meters o f  the s oi l . Gra s s  and shrub s woul d  a l s o  be perma
nently exc luded as wou l d  rabbits , b i rds , and other wi l d l i fe 
that pres ently u s e  the area for feeding and nes ting . 

The mo s t  s ignfic ant imp act o f  construction at the terminal 
woul d  be the dredging and removal of 6 0 0 , 0 0 0  cub i c  yards o f  
spo i l  for the new dock faci l i tie s . I mp acts o n  b i ota a s s o 
c i ated with the dredging have been d i s cu s s ed in the Wes t  
Hackberry Environmental Impact s tatement Supp l ement , FES 
7 6/7 7 - 4  ( FEA , 1 9 7 7b ) . Dredging wou ld increase the amount 
of s o l ids suspended in the water column at and downstream 
from the dredge p o int . visually oriented fish wou l d  temp o 
rarily vac ate the area and benthic organi sms ( insect l arvae , 
mo l lu s ks ) woul d  s u ffer increased mortal ity due to s i l tation . 
Bo ttom foraging fish ( c atfi s h ,  c arp and suckers ) wou l d  be 
affected the mo st from the loss o f  benthic o rgani sms . 
Pl antonic growth , however ,  wou l d  be stimul ated due to the 
upheaval o f  nutri ents in the s ediment , but the effects 
would be rel atively sho rt- l ived . In general , because o f  
the rel ative ly p o o r  aqu atic environment in thi s  s ection o f  
the Neche s River , the p roposed additional dredging wi l l  
not s i gnificantly affect the bi ota i n  the area . 

4 . 7 . 5 . 2  Operati ons Impacts 

O i l  rel ated r i s ks a s s o c i ated with the u s e  o f  Sun Terminal 
wou l d  invo lve acci dental releases from tankers , acc i dental 
sp i l l s  and bal l as t  water di s charge s into the Neches River . 
O i l  sp i l l s  in the river wou l d  imp act various species 
depending upon the p articular loc ation and the specific 
behavi o r  of the s p i l l e d  o i l . General e f fects of oil on 
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bi ota and particular species l i kely to be impac1:ed are di s
cus sed in Appendix H and are not repe ated here . 

Tankers , prior to rece iving o i l  at the S un Terminal tanker 
dock , would dis charge a vo lume of dirty b al l as t  water into 
b al l ast treatment faci l i ti e s  onsi te . After treatment the 
exis ting b a l l ast would be discharged into the Neches River . 
Thi s discharge would temporarily increase o i l  and s al inity 
concentrati ons in the receiving waters . As a re sult o f  thi s  
d i s charge , the aquatic environment near the re=.ease p o int 
would probably be biologically degraded , but the expected 
contamination ( a  maximum increase of 7 . 5  ppm fo r an area o f  
8 0 0 0  square feet o r  le s s ) i s  not expected to s i gni fi cantly 
a l ter the qua l i ty o f  thi s part o f  the river . A worst case 
discharge would s igni ficantly affect phytop l ankton and e l imi
nate thi s  area as a fi sh-breeding ground . 

4 . 7 . 6  Natural and Scenic Resources 

4 . 7 . 6 . 1  Construction Impacts 

The area around the dock and terminal i s  pres ently uti l i zed 
for petrol eum indus try and shipp ing activiti e s . It i s  anti c i 
p ated that the dredging p l anned f o r  S un Terminal would be 
very s im i l ar to the routine dredging that periodically take s 
p l ace at thi s location . Becau se o f  the nature o f  the general 
area and the anti c ip ated constructi on , no degradati on of the 
natural and s cenic environment i s  expected . 

4 . 7 . 6 . 2  Operations I mpacts 

Normal operation o f  S un Terminal for SPR-rel ated activities 
would not degrade the exi s ting natural and scenic environ
ment o f  the are a .  

4 . 7 . 7  Archae l ogical , Hi storical , and Cultur�l Res ources 

4 . 7 . 7 . 1  Construction Impacts 

Extens i ve archae o l ogical s urveys o f  the We s t  Hackberry dome 
and the o i l  p ip e l ine route have been comp l eted . The re sults 
o f  the se s urveys wi l l  be used for c omp l i ance with the National 
Historical Preservation Act of 1 9 6 6  and Executive Order 1 1 5 9 3 . 
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4 . 7 . 7 . 2 operati ons Impacts 

Known archaeological and historical si t.es in the vic inity 
o f  Sun Terminal would receive no adverse impact from the 
operation o f  thi s  fac i l ity .  

4 . 7 . 8  Soci oeconomic Impacts 

4 . 7 . 8 . 1  Construction Impacts 

The imp acts of p ro j ect construction on local river tr affic 
wou l d  be an incre ase in the number o f  tankers bringing o i l  
to the docks a t  Nederl and . 

The fo l l owing tab le shows the annu al incre ase in tanker 
traffic on three secti ons of the Sabine-Neche s Waterway . 
I t i s  as sumed that each tanker holds 4 1 0 , 0 0 0  b arre l s  o f  
o i l . 

S abine Pass 
Additional Port Arthur Neche s River 
Tanker Trij2s Increase I ncrease 

7th- 16th month 1 3 0  1 2 %  2 3 %  

1 8 th-3 6th month 2 3 4  1 2 %  2 3% 

3 6 th- 5 0 th month 1 3 6  9% 1 7% 

4 . 7 . 8 . 2  Oj2erations Imj2acts 

In the event that it became nece s s ary to wi thdraw the o i l , 
2 3  additi onal workers wou l d  be needed at Sun Terminal . 
S i nce the wi thdrawal would occur only when o i l  imports 
were suspended , i t  is expected that workers normally 
empl oyed i n  o fflo ading the foreign oil shipments woul d  be 
u s e d  at the docks to load oil and at the Texoma pipe l i ne 
terminal to monitor the flow o f  o i l  from storage to inland 
re fineri es . 

During cavern refi l l lng , 1 0  to 1 5  workers woul d  be needed 
at the terminal to o f fl o ad oil from tankers into the pipe
l ines leading to the storage fac i l i ty at We st Hackbe rry . 
The workers detai l e d  to the o i l  storage p rogram would be 
fu l l -time emp l oyees of the Sun oil Termi nal , so the per
s onne l requ i red at the docks during oil withdrawal and 
c avern refi l l ing would not represent new pos iti ons create d 
by the proJ ec t .  
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Traffi c 

During a period when o i l  i s  removed from stor age becau s e  
o f  a n  interruption in fore ign o i l  s upp l ies , tanker traffic 
in the S ab ine-Ne che s waterway wou ld not be s i gni fi c antly 
increased s ince most of the normal tanker traffic results 
from the importation o f  c rude o i l . 

During a 40 -month refi l l  peri o d ,  tanke r trip s , in addi tion 
to normal tra ffic on the waterway , woul d  increase 12 per
cent along S abine P as s  and Port Arthur , and 2 3  pe rcent in 
the Neches River . 

Hou s ing and Pub l i c  Services 

Workers wou ld be needed at the docks in Nederland when the 
o i l  i s  removed from storage and when it i s  rep l aced , but 
work wou l d  no t cre ate additional j obs or increase demand 
for pub l i c  servi ces . 

4 . 7 . 9  Impact due to Termination 

After termination of the SPR p rogram ,  DOE woul d  presumably 
cease its leas ing operation at S un Termi nal . The fac il ity 
would continue to functi on as a privately-owned depot fo r 
shipments o f  fore i gn and dome stic petrol eum products to 
inl and re fineri es . 

4 . 7 . 1 0 Re l ati onship of the Propo sed Action to Land-Use 
P l ans , p o lic i e s  and Controls 

The proposed c onstruction at S un Terminal and the operation 
of the fac i l ities at the dock woul d  be in comp l i ance with 
local , s tate and federal regul ati ons . Where dredging and 
spo i l  dep o s iti on woul d  be require d ,  the Corps o f  Engineers 
would be contacted to obtain the nece s s ary permits . 

4 . 7 . 1 1 S ummary o f  Adverse and Beneficial I mpacts 

The removal of approximate ly 6 0 0 , 0 0 0  cub i c  yards of mate r i al 
from the Neche s River to create new doc k  s ites woul d  alter 
the depth of that s ection of the river . Dredging would 
a l s o  release l ight meta l s  into the water column ; whi le 
heavier meta l s  would become ab sorbed by suspended s o l i ds 
wh ich would be s t i rred up by the construction activi t i e s  
but would settle rap i d ly . Water qual ity wou ld the re fore 
be temporari ly e f fected a l though the impac t  would no t b e  
s i gni f i cant . 

The release o f  treate d  ball ast water from SPR related tanke rs 
at the dock 1 S  expected to affect the water quality of several 

4 . 7 - 1 9  



acres o f  the Neche s River with excess s a l inity and o i l  
discharges . Due to the l arge mixing area in the river , 
thi s  dis charge i s  cons idered to have a minor e ffect . 

During cons tructi on , there would be minor imp acts to alr 
qual i ty from the u s e  o f  unpaved ro ads , the operation o f  
machinery and the p reparing ( gr inding ) o f  tanks p r i o r  to 
painting . When tankers l o ad and o ffload o i l , the hydroc arbon 
emi s s i ons are expected to vio l ate the 3 -hour NMHC S tandard 
1 percent of the time annually.  Thi s  wou l d  occur at downwind 
dis tance s in excess of 2 5  k i lometers . 

No i s e  emi s s ions wou l d  be evident mainly during the con
s truction phase from p i l e  driving and die s e l  engine opera
tions . The s e  activi ti es wou l d  contribute 64 dB to the 
amb i ent l evel approximately 1 8 0 0  feet from the construction 
s ite . 

Dredging and the s ub s e quent s i l tati on dur ing the construc
tion of new docks wi l l  temporar i l y  imp act benthic organi sms 
and bottom- for aging fish . The greate s t  imp act to both 
animal and p l ant species in the area wou l d  come as a result 
of an acci dental oil spi l l . The probab i l i ty of a maj or 
sp i l l , however , i s  cons i dered remote . 

No natural or scenic reso urces would be a ffected by ter
minal constructi on or operation . 

Acti vi ties a t the terminal are not cons idered to have a 
s igni ficant s oc i oeconomic imp act on the are a .  An increa s e  
in the work force a t  the docks woul d  be needed a t  a time 
when o i l  imp orts were suspended . There fore workers no r
mally emp loyed in o ffloading foreign shipments would be 
used at the docks and at the Texoma p ip e l ine to handle the 
trans fer o f  o i l  from s torage to the inl and re fineries . 
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4 . 8  CONS I DERAT I ONS OFFSETT I NG ADVERSE ENVI RONMENTAL EFFECTS 
OF THE PROPOSED ACT I V I TY 

The Uni te d  S tates has become incre a s i ngly dependent upon petro
l eum imports . The s e  imports constituted approximate l y  48 
percent of the nati on ' s  oil consump tion in the first ten months 
o f  1 9 7 7 . During thi s s ame peri od , overall o i l  requ i rements 
incre ased 7 . 7  percent and total imp orts incre ased 24 . 1  percent . 
The incre ase in total imports between 1 9 72 and 1 9 7 7  was 8 6  
p ercent . 

I n  the past 2 5  years , the Uni ted S tate s has experienced four 
s udden deni als of o i l  imports by o i l -exp o rting countries . 
Not , however , until the o i l  emb argo o f  1 9 7 3 - 74 di d the nation 
find its e l f  without the capacity and resources to o ffs et the 
interrup tion o f  o i l  imp o rts . Thi s emb argo reduced the quan
tities of petroleum exported to the United S tates by approx i 
mate ly 2 mi l l i on b arre l s  per day for 1 9  wee ks and caused wo r l d  
price s  for crude o i l  to escalate . 

Mo s t  o f  the macroeconomic study e s timates o f  the rep e rcu s s i ons 
o f  supp ly deni al and s imultaneous price incre as e s  tend to 
indicate a Gro s s  National Product ( GNP ) l o s s  o f  app roximate l y  
$ 3 5 -45 b i l l ion ( Ho l comb e , 1 9 7 4 ; Bennet , 1 9 74 ) . Althou gh not 
a l l  of thi s  GNP l o s s  can be ascribed to the emb argo , the inter
ruption contributed s i gni fi cantly to incre as e s  in the consumer 
and who l e s ale price indices . In addi tion , the GNP l o s s  was 
re flected in higher unemp l oyment and s tagnation in s everal 
sectors , including automob i le s ales and hous ing starts . During 
thi s  p e ri o d ,  the emb argo p revented real growth that p robab ly 
wou l d  have stab i l ized unemp l oyment and p rovided a s tronger 
b as e  for eventu al economic recovery . 

The United States i s  now more vulnerab l e  to a petroleum s upply 
interrupti on than it was in the fal l of 1 9 7 3 . S ome estimate s 
have shown that a future s upply interrup tion o f  the magni tude 
o f  the one in 1 9 7 3 - 74 could cau s e  a reduction in GNP that , 
in terms o f  emp l oyment impact,  would be equ ivalent to the 
l o s s  o f  j ob s  for 2 mi l l i on workers . Economi c e ffects wou l d  
no t be l imited to s ome geographical areas o r  indu stries , but 
would a ffect the entire nation . 

The concern vo iced by the National Petro leum Counc i l  ( 1 9 7 5 ) ,  
the Ford Foundati on ( 1 9 74 ) ,  and the Energy Laboratory at the 
Mas s achusetts Insti tute o f  Techno l o gy ( 1 9 7 4 ) as we l l  as the 
p ublic , in addi tion to the nati on ' s  formal commitments to 
the I nternational Energy Program ( I EP ) , p rovided strong impetus 
for p a s s age of the Energy Pol icy and Conservation Act of 1 9 7 5  
( P . L .  9 4 - 1 6 3 ) ,  which p rovided for the creation o f  the S trategic 
Petrol eum Res e rve . The exp ansion of the Texoma s to rage 
fac i l i ty group from 60 mill ion b arre l s  ( MMB )  to 2 1 0  MMB would 
provide an additional 150 MMB o f  the SPR requi rement . 
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4 . 9  SUMMARY 

I mp ac ts are s ummar i z e d  in Chapter 5 . 0  and maj o r  differences 
between e ach of the al ternate s ites and the p roposed s i te 
have b een di s cu s s ed in S ections 4 . 4 . 1 1 ,  4 . 5 . 1 1 ,  and 4 . 6 . 1 1 .  
Di ffe renc e s  in fac i l ity des i gns are summarized in Tab l e  2 .  
8 - 1  in Chapter 2 . 0 .  Detailed analys i s  o f  spec i fi c  impacts 
is p rovided in Appendix C . 

Land u s e  imp acts would be rel ative ly mino r  at the prop o s ed 
and al ternate s i te s . Constructi on o f  c anals for wel lhead 
access at B l ack B ayou and Vinton would alter drainage p atterns . 
Thi s would probab l y  result in permanent damage to marshl and , 
whi ch in the vicinity o f  Bl ack Bayou i s  p rime habitat for 
water fowl , al l i gators , and other marsh l i fe .  

Brine di sposal wou l d  be into the Gu l f  o f  Mexico for a l l  s i te s  
except vinton . There , brine would be inj ected into subsurface 
aqu i fers whi ch mus t  have approximate ly 36 square mi l e s  ( times 
1 0 0  feet thi ck ) c ap ac i ty . Aqu i fer c ap ac i ty has not been deter
mined and the ab i l i ty to u s e  the vinton s i te wi l l  remain in 
question unti l thi s  is determined or until an al ternative 
means o f  brine di sposal is found . 

The brine p ipel ine for Black Bayou wou ld c ro s s  the interior 
of S abine National wi ldl i fe Re fuge whi le at Wes t  Hackberry 
the b rine p ip e l ine wou ld cross the Wes t  Cove portion o f  
Calcasieu Lake . The brine p ipe l ines for B i g  Hi l l  wou l d  a l s o  
c r o s s  s ens i tive marsh areas , temporarily damaging thos e  areas . 

s i  te access woul d  b e  rel ative ly di fficult at Black B ayou 
becau s e  workers mus t  c ro s s  the I CW vi a the Gum C ove Ferry . 

B i g  H i l l  woul d  requ i re a new crude p ip e l ine system whi ch woul d  
b e  s i gni fi c antly l onger than the c onnector l ines to the Wes t  
Hackb e rry ESR pipel ine . Sub s tantial cons tructi on activities 
wou l d  be a s s oci ated with the Big Hi l l  c rude oil p ipel ine . 

The capacities o f  the al ternate s i te s would mean that B l ack 
Bayou wou l d  be a direct sub stitution for exp ans i on o f  Wes t  
Hackb erry . Both Big Hi l l  and vinton would b e  requ i red to 
ful fi l l  a total 1 5 0  mi l l ion b arrel s  o f  crude o i l  s torage . 
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5 . 0  MIT I GAT I ON MEASU RES AND UNAVO I DABLE ADVERSE IMP ACTS 

5 . 1  INT RODUCT ION 

T h i s  s e c t i on i dent i f i e s  the impact s descr i be d  in Chap ter 4 o f  
the report . I t  a l so d e s c r i b e s  avai lable m i t i g at ion measure s , 
cont ro l techno l ogy , and a statement o f  the unavo idable adve r s e  
impa c t s . 

5 . 2  SUMMARY 

In the tab l e s  that f o l low ,  the primary impa cts , the ava i l ab l e  
m i t igat i on measure s , t h e  contro l  technology , and t h e  un
avo idab l e  impact s of construction and operation of each s i te 
are presented a s  f o l lows : 

Tab l e  5 . 2 . 1  
Tab l e  5 . 2 . 2  
Table 5 . 2 . 3  
Tab l e  5 . 2 . 4  

P roposed S i te - We s t  Hackberry Expans ion 
Alternate S i te - B l ack Bayou 
Al ternate S i t e  - Vi nton 
A l te rnate S i te - Big H i l l  
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TABLE 5 . 2-1 PROPOSED S I TE - WEST HACKBERRY EXPANS ION 
S ITE CONSTRUCTION AND OPERATION 

ACT ION PRIMARY IMPACT 

A .  LAND FEATURES / GEOLOGY 

Spoil Dispo sal 

Neches River 
(Tanker Do ck) 

Brine Pipeline 
Construct ion 

Road Construc t ion 
and Site P rep aration 

B .  WATER QUALITY 
IMP ACTS 

Dredging fo r Dock at 
Nederland 

Ne ches River 

Loss of ab out 6 7 0  
acres 

Alteration of land 
form to allow f latter 
route o f  p ipeline 

Verti cal mixing o f  
soil i n  trenches 

Loss of 200 acres o f  
pas ture vegetat ion 

Inc reased turb idity 
in Neches River 

Release poll ut ion 
from channe l b eds 
into s tream 

Increas e COD 

Increas e nutrient ( s )  
concentration 

Increase in sulf ides 
from petroleum pollu
tants 

MITIGATION OR 
OFFSETTING BENEFIT 

None 

Burial of pipeline 
after its complet ion 

UNAVOIDABLE IMPACT 

Same as p rimary impact 

Artificia l ly imp osed 
morpholo gy 

Utilize doub 1e- None 
trenching to maintain 
original soil p ro f ile 
layers 

Partial re-estab -
1 ishment a f t e r  con
struc t ion in areas 
adj acent to roads 

Net loss on site , plus 
affecting o f  adj acent 
vegetation by traffic 

Res t r ic t  t ime over Locally increased 
which dredging occurs turbidity 

Close supervi s ion 
of dredging opera
tors and dispo sal 
machines 

None 

None 

None 

Decreased by comb in
ing with heavy me tal 
ions 

5 . 0- 2  

S light , temporary 
increase in turb i
dity down-stream. 

Same as p rimary impact 

Same as p rimary impac t 

Same as p rimary impact 

Decreased augmentation 
of sul fides 



ACTION 

Dredging for Brine 
Pipel ine Placement 

West Cove of  
Calcas ieu Lake 

Disposal of Dredged 
Materials ,  Sun 
Terminal 

Neches River 

Discharge of  
Treated Ship s ' 
Ballas t Water 

Grading , Excavation 
and Filling 

Table 5 . 2-1 WEST HACKBERRY EXPANSION (CONTINUED) 

PRIMARY IMPACT 

Local ized turb idity 

Mixture of  water with 
dredged material 
greatly increases 
turb id ity 

Potent ial increase in 
algal growth by release 
of nutrients 

Decrease in dissolved 
oxygen by mixing-in 
of  oxygen consuming 
materials 

Further increase in 
sulf ides f rom already 
exis ting heavy hydro
carbon pollut ion 

Increase chromium and 
nickel concentrations 

Toxic hydrocarbons 
released by s t irring 
of  water 

Oil concentrat ions on 
river bot tom of  7 . 5  
ppm or more up to 
950 feet from dis
charge point 

Increased turbidity in 
adj acent water bodies 

Increased sedimentation 

5 . 0- 3  

MITIGATION or. 
OFFSETTING BENEFIT 

None 

Proper des ign of  
overflow systems 
for spoil con
tainment areas 

None 

Disposal in a 
confined area 

None 

None 

None 

lise of segregated 
ballast tankers 

None 

Sow grass or re
p lant natural 
vegetat ion 

UNAVOIDABLE IMPACT 

Same as primary 
impact 

Only local ized 
turb idity 
increase 

Same as primary 
impact 

Increase in algal 
growth in 
disposal area 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impac t 

None 

Same as primary 
impact 

Reduced sedi
mentation 



ACTION 

Withdrawal of Wa ter 
for Displacement 
and Leach ing 

D isposal of B r ine 
in Gulf of Mexi co 

Br ine P ip e l ine 
Const ruct ion 

C. AIR QUAL ITY 

Cons t ruct ion 
Activ i t ies at 
Storage F a c i l it y  

Paint ing o f  Tanks 

Tanker Loading at 
Sun Terminal 

Tab le 5 . 2-1 WEST HACKBERRY EXPANS ION ( Continued) 

MITIGATION OR 
PRIMARY IMPACT OFFS ETTING BENEFIT UNAVOIDABLE IMPACT 

Altered f low velo c i t ies None 
would reach a maximum 

Induced f lows are 
neg l igible 

o f  . 03 f t / sec in the ICW 

Maximum salinity in- None Same as p r imary 
impact crease in the v i c inity 

o f  the w i t hdrawal p o int 
would b e  less than 
. 20 ppt 

Maximum salin i ty in- None S ame as p r imary 
impa c t  crease i n  the ICW 

would be less than 
1 p p t  

Dur ing b o t h  leaching 
and ref i l l  p rocesses 
b o t tom areas of up to 
2 0 7  acres around the 

d i f fuser h ave sa l init ies 
in excess of 3 :Ppt 
above amb ient 

Leaks would cause 
damage to b iota in 
vi cinity 

Increased sediment 
load in adj a cent 
waterways from erosion 

Annual p o l l ut ant 
emission rate o f  
part iculat es = 
1 1 2 4 . 8  tons/yr 

Annual p o l lut ant 
emi ssion rat e of 
HC = 5 . 3  tons /yr 

Annual p o l lutant 
emission rate of 
HC = 1 0 4 0  tons / y r  

None 

None 

None 

Same as p r imary 
imp a c t  

S ame a s  p r imary 
impact 

S ame as p r imary 
impact 

Emp loy mos t  ad- Reduced p articulate 
vanced dust emissions 
supp ression 
t echniques 

None S ame as p r imary 
impa c t  

U s e  o f  vapor con t r o l  Reduced HC emissions 
techno logy with sh ip-
board a c t iv i t ies 

5 . 0-4 



Table 5 . 2-1 WEST HACKBERRY EXPANSION (Cont inued) 

ACTION 

Tanker Loading 
from VLCC 

Tanker Ballas ting 

Brine Placement in 
Surface Holding 
Ponds 

D .  NOISE IMPACT 

Pipeline 
Const ruction 

Cons truct ion of 
Do ck at Terminal 

Petroleum Trans fer 
Operations 

Well Drilling at 
Storage S i t e  

PRIMARY IMPACT 

Annual pollutant 
emission rate of 
HC = 738 tons/yr 

Annual pollutant 
emission o f  
H C  = 1 1 2  tons /yr 

lh�fiu�l ?ollution GDissj on 
rate of HC = 21 0 tons /yr 
( f ill phase only) 

Noise levels increas ed 
by 5 5  dB at 5 00 feet 
from right-of-way for 
short periods 

Additional no ise on 
Neches River near 
exis t ing do cking 
facilit ies 

lncreas ed no ise from 
p umping machinery 
( localized ) , tanker 
engines ,  and elec
trical generat ion 
equipment 

No ise levels increased 
to no more than 55 dB 
at 2 , 000 f eet from the 
drilling site 

E.  BIOLOGICAL IMPACT 

Road Cons truct ion 

Brine Pipeline 
Construct ion 

Decreased product ion 
of beef cattle dependent 
on pasture forage 

Temporary loss o f  
agricultural p roduct ion 
by loss of land use 

Permanent loss o f  wood
land as wildlife hab itat 
and t imbering source 

5 . 0-5 

HITIGATION OR 
OFFSETTING BENEFIT 

Loading takes p lace 
far offshore 

Use of segregated 
ballast tankers 

None 

None 

None 

None 

None 

Partially regained 
af ter re-estab li sh
ment of pastureage 
in construction areas 

None 

None 

UNAVOIDABLE IMPACT 

S light to ins ignificant 
increase of air quality 
HC level onshore 

Reduced primary 
impact 

Same as p rimary 
impact 

Same as primary 
impact 

Same as p r imary 
impact 

Same as primary 
impact 

Same as  primary 
impact 

Net decreas e in p ro
duct ion locally 

Same as primary 
impact 

Same as primary 
impact 



ACTI ON 

Withdrawal of Water 
for Leaching and 
Displacement 

Brine Pipeline 
Construct ion 

Petroleum 
Handl ing 
Operat ions 

F .  SOCIOECONOMIC 
IMPACTS 

Cons truct ion 
Ac tivities 

Tab l e  5 . 2- 1  WEST HACKBERRY EXPANSION (Continued) 

PRIMARY IMPACT 

Ent rainment of p lank
tonic organisms 

MITIGATION OR 
OFFSETTING BENEFIT 

Reduce velocity and 
alter intake 
structure des ign to 
reduce entrainment 

Des truc t ion of immob ile Revegetation a f ter 
o rganisms in path of ab out one growing 
pip el ines season would occur 

Interference with life 
cycles of  and mo rtal
ity to shellfish and 
f in fish by increased 
sediment load 

Loss of p roductivity 
b y  increased light 
at tenuat ion in water 
column due to turb idity 

Destruction of b enthic 
organisms by set t l ing 
of sediment '" 

Spills can b e  directly 
toxic to flora and fauna 
and render soils unab le 
to suppo rt vegetation 

None 

Reduce turb idity 
by using best avail
ab le techno logy 

None 

Rap id containment 
and cleanup of  
spilled oil 

UNAVOIDABLE IMPACT 

Small , less mOD ile 
organisms entrained 

Species d ivers ity would 
p robab ly decrease 

S ame as primary impact 

Some increase in later 
productivity due to 
increased nutrient 
concentrat ion 

TempIDrary decrease in 
b enthic populat ions 

Reduced toxi c effects 

Spills at the s ite 
could enter Black 
Lake caus ing serious 
damage and toxic ef fects 
to res ident flora and fauna 

P rovis ion o f  
permanent large 
volume dikes around 
wellheads for con
tainment 

Greatly reduced impact 
to Black Lake ecology 

Decreased avail ab ility 
of hous ing by inf lux 
of workers on con
s t ruct ion phase 

Short term dis rupt ion 
of t ra f f ic f rom con
struction of brine 
pip eline 

P rovis ion for alter
nate hous ing -
mob ile homes , etc . 

None 

5 . 0-6 

Reduced housing 
shor tage p rob lem 

Same as primary impact 



ACTION 

Tab le 5 . 2- 1  WEST HACKBERRY EXPfu�S ION ( Continued) 

PRIMARY IMP ACT 

Pipeline cons truct ion 
would mar aes thetic 
value of Highway 2 7  
and Holly Beach unt il 
pipeline right-of-way 
is res tored 

Crowding of s chool 
and hosp ital 

Traf f ic congest ion 
would require extra 
police serv ices 

MITIGATION OR 
OFFSETTING BENEFIT 

None 

Building of add i
tional class rooms 
transportat ion to 
larger hosp ital 

Provide addit ional 
police 

5 . 0- 7  

UNAVOIDABLE IMPACT 

Same as primary impact 

None 

None 



ACT ION 

TABLE 5 . 2- 2  ALTERNATE S ITE - BLACK BAYOU 
S ITE CO�STRUCTION AND OPERATION 

PRIMARY IMP ACT 
MITIGATION OR 
OFFSETTING BENEFIT 

A. LAND FEATURE S /GEOLOGY 

Brine Pipeline 
Construc t ion 

Spoil from p ipeline 
would alter surface 
drainage patterns 
adj acent to pip eline 

Backfill  pipeline 
trench 

Leave gap s in 
spoil mound s 

Vertical mixing and None 

Oil Pipeline 
Cons t ruc t ion 

Fil ling Operat ion 

B .  WATER QUALITY 

Filling ,  Grad ing and 
Excavation 

disrupt ion of internal 
soil s t ructure 

Loss of woodlands 

Loss of wildlife  
hab itat -4 . 6 1  acres 

9- 1 0  acres fi lled to 
height of 8 feet in 
marsh area 

Introduction of  sedi
ment would increase 
the average level of 
suspended solids by 
. 9 9 ppm. for 5 months 

D isplacement /Leaching Des truc t ion of ma rsh 
Water System Pipe- organisms 

Excavat ing would in-

None 

None 

None 

None 

Organisms re
es tab l ish in two 
years 

None 
creas e suspended sediments 

Increase turbidity None 

Spoil run-off  in None 
disposal area 

Po llutant release from None 
sediment 

5 . 0 - 8  

UNAVOIDABLE IMPACT 

Sub stant ial reduction 
in t ime drainage 
patterns altered 

Reduced surface 
drainage pattern 
disrup t ion 

Same as primary impact 

Same as primary imp act 

Same as primary imp act 

Same as pr imary impact 

Same as primary imp act 

No long term imp act 

Same as primary impact 

Same as pr imary impact 

Same as pr imary impact 

Same as pr imary impact 



ACTION 

Dredging in 
B lack Bayou 

Dredging in Marshes 

Disposal of Dredged 
Material 

Tab l e  5 . 2-2 BLACK BAYOU ( Continued 

PRIMARY IMPACT 

Turbidity increase 
would releas e some 
pol lutants from 
s ediment . Increase 
of COD , toxic sul fides , 
pesticides , toxic 
metals 

Turb idity increas e 
would increase some 
pollutants from sedi
ment in immediate 
area of  dredging 

Damage to floating 
vegetation in 
immed iate ar ea 

Increase in turb idity 
and release of  aquat ic 
nut r ients 

Depress ion o f  DO 
levels 

Release of  toxic 
pollutants from 
sediment 

Loss of 62 acres of  
wet land hab itat 

MITIGATION OR 
OFFSETTING BENEFIT 

Minimize turbidity -
emp loy mos t  recent 
technological 
advances 

Minimi ze turb idity -
employ mo s t  recent 
techno lo gical 
advances 

Res tore area 
dis turbed 

Employ most re cent 
dredging techno lo gy 

Employ most recent 
dredging technology 

Emp loy mos t  recent 
dredging technology 

Build spoil area 
higher 

5 . 0- 9  

UNAVOIDABLE IMPACT 

Reduced primary impact 

Reduced p rimary impact 

No p ermanent impact 

lUnor increase in 
turbidity and 
nutr ients 

Minor decrease in DO 

Minor increase in 
toxic pollu tant s  

Less than 6 2  acres 
los t 



ACTION 

Cons t ruc t i on a t  
Centr al Plant Area 

Op era t ion a t  
S t ora ge L o c a t ion 

Dis ch a r g e  o f  
Treated B a l l as t 
Water 

Br ine D i s p o s a l  
Leaching 

Cons t ruc t ion of 
Displacemen t / 
Leaching Wa t e r  
Sy s t em 

With d rawa l  of 
Leaching and 
D i s p l ac ement W a t er 

Tab l e  5 . 2- 2  BLACK BAYOU ( Con t inued ) 

MITI GATION OR 
P RIMARY IMPACT OFFSETTING BENEFIT 

45 9 . 7  acres would b e  None 
impacted by increas ed 
suspended s o l i d  l evels 
d ue t o  s o ur ce s  d i s -
t r i b u t e d  th roughout 
s i t e  

Was t e  mat e r i a l s  and 
chemic a l s  in p e s t 
control could b e  
s o urce o f  w a t e r  
p o llutants 

Oil con cen t r a t io n  o f  
7 . 5  p pm o n  r iver 
bo t tom 9 5 0  f e e t  
down s t re am 

O i l  conc en t r a t ion o f  
7 . 5  p pm o n  r iver 
surface 9 60 f e e t  
down s t r eam 

S a l i n i t i e s  o f  30 p p t  
p e r s i s t  9 5 0  f e e t  
down s t ream 

None 

Use of s e g regated 
ballast t anke r s  

U s e  o f  s e gr e g a t ed 
b a l l a s t  t anke rs 

None 

During l eaching p r o c e s s  None 
s a l ini t i es grea t e �  than 
3 ppt above amb i ent 
would cover 104 acr e s  

under t y p i c a l  c o n d i 
t ions in t h e  G u l f 

Cons t ruc t i o n  o f  int ak e  N one 
sump and i n t ake 
s t ruc ture p i l i n g s  
d es t roys benth i c  
o r g a n i s ms , s p o i l  
d i s p o s a l  des troys 
mar s h  o r gani sms 

L a t eral d i s p l ac ement None 
impa c t s  to conne c t e d  
w a t e r  bodies 

5 . 0-1 0  

UNAVOIDABLE IMPACT 

Same as p r ima ry impact 

Same as p rimary impact 

None 

None 

Mino r imp a c t  on Neches 
River 

Same as p rimary impact 

Same a s  p rimary impac t  

Same a s  p rimary impact 



ACTION 

Maintenance 
Act iv i t ies 

C .  AIR QUALITY IMPACT 

Construct ion 
Act ivit ies at  
S torage Facility 

Pain t ing o f  Tanks 

Tanker Loading at 
Sun Terminal 

Tanker Loading f rom 
VLCC 

Tab le 5 . 2- 2  BLACK BAYOU ( Cont inued) 

PRIMARY IMPACT 

Induced salinity 
increases in 
Black Bayou 

MITIGATION OR 
OFFSETTING BENEFIT 

None 

po llutants in Intra- None 
coas tal Wat erway would 
be int roduced into 
B lack Bayou 

Spillage of oil and Tr aining of 
fuels during equipment op erat ors 
operat ions 

Improper use of agr i
cultural and indus
trial chemicals , i . e . , 
excessive use ,  improper 
was t e  disposal of 
mat erials etc . , 
po llutes ecosystem 

Training of 
operators 

Biological po llutants 
enter ing wat er sys tem 
(bacter i a ,  fungi ,  worms , 
viruses , e t c . ) 

Annual pollutant 
emiss ion rate of 
par t i culates 
5249 tons /yr 

Annual pollutant 
emis s ion rate of  
HC = 5 . 3  tons /yr 

Employ proper 
sanitary pract ices 

Employ mo st advanced 
dust sup re s s ion 
techniques 

None 

UNAVOIDABLE IMPACT 

Same as p rimary impact 

Same as primary impact 

Slight danger of 
spil lage 

Smal l  incidence of 
po llut ion 

Reduced amounts o f  
pollutant entering 
water system 

Reduced air quali ty 
due to high 
part iculate level 

S ame as pr imary impact 

Annual pollutant 
emiss ion rate of  
HC = 1040 tons /yr 

Use of vapor control 
technology w ith ship
board activities 

Reduced p r imary imp act 

Annual pollutant 
emis s ion rate o f  
H C  = 7 3 8  tons /yr 

Loading takes p lace 
far of fshore 

5 . 0-11 

S l i ght to insi gnificant 
increase of HC l evel 
onshore 



Table 5 . 2- 2  BLACK BAYOU (Continued ) 

ACTION 

Tanker Ballas ting 

Brine Placement 
in Surfact Hold ing 
Pond 

D .  NOISE IMPACTS 

Construct ion at Oil 
Storage S i t e  

Pipeline Con
struction 

Terminal and 
Dock 

PRIMARY IMP ACT 

Annual p ollutant 
emission of HC = 

112 tons /yr 

Annual p ol lutant 
emission of HC = 

210 tons /yr 
( fill phase only)  

At 2 , 000 feet from 
center at 
levels of 
L

dn 
<5 5dB 

site s ound 
L <55 dB , 

eq 

At 500 feet from 
center of site 
noise levels of  
L <55  dB , L

d 
dB 

eq n 

At 2 , 000 feet from 
the dock site noise 
level of 64 dB 

E .  BIOLOGICAL IMPACTS 

Brine Disposal 
Pipeline Con
struct ion 

351 acres of marshland 
and 3 . 6  acres inland 
water dis turb ed 

Destruct ion of biota 
in pipeline path 

Disturb and displace 
p rotected and rare 
wild l i fe 

Affect area b iota by 
increasing eros ion 
and sedimentation 

4 2 . 5  acres of fshore in 
Gul f  disturbed 

Biota in beach and 
shore Gul f  of  
Mexico would be 
destroyed 

5 . 0-12 

MITIGATION OR 
OFFSETTING BENEFIT 

Use of  segregated 
ballast tankers 

None 

None 

None 

None 

Organism re
establish in 
two years 

None 

Cons tant during 
non-breeding and 
pos t-nesting period 

None 

None 

Restore area 

UNAVOIDABLE IMPACT 

Reduced primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as p r imary 
impact 

Temporary habi
tat disrup t ion 

Same as primary 
impact 

Reduced impact on 
breeding and / or 
nes t ing success 

Same as primary 
impact 

Same as primary 
impact 

Organism re
estab lish in 
two years 



ACTION 

O i l  Pipel ine 
Const ruc t i on 

Construc t i on at 
Central Plant Area 

C ons t ruc t i on of 
Eq uipment Barge 
Dock, Dredging of 
Access Canals , and 
Ba rge Slip 

Tab le 5 . 2- 2  BLACK BAYOU ( Continued)  

PRIMARY IMP ACT 
MITIGATION OR 
OFFSETTING BENEFIT 

Beach wildlife would 
be dis turbed and dis
placed , s ome nes ts , 
re s ting places , and 

None 

less  mobile invertebrates 
would be des troyed 

Des t ruct ion of organ
isms in p ipeline path 

Loss of benthic fauna 

Increased turbid i ty 
af f ect ing f ish , 
benthos , and p lankton 

D i s t urb and disp lace 
wate r f owl , mammals , 
and rep t iles 

Restore 

None 

N one 

N one 

Des troy non and slightly N one 
mob i le marsh or gani sms 
in 10 acre area 

Organisms in direct 
path of canal w ould be 
des t royed 

Increas ed susp ended 
solids , t ubidity 

N one 

N one 

Non and s lightly mob i l e  N one 
organisms in 7 . 35 
acres of marsh dest royed 
by creat ing access 
canals , same organisms 
des t royed in 10 acres 
given to spoil disposal 

Biota on . 5  acre of None 
canal bot tom d es troyed 
due to barge s lip con
s tr uc t ion , and b iota 
on . 5  acre of dry land 
used f or spoil disposal 

5 . 0-l3 

area 

UNAVOIDABLE IMPACT 

Same as pr imary imp ac t  

S ame as primary impac t  
Recovery in two years 

Same as primary impact 

Same as p rimary impact 

Same as primary impac t  

Same a s  primary impact 

Same as primary impact 

Same as primary impact 

Same as pr imary impac t  

Same as primary impact 



Table 5 . 2 - 2 BLACK BAYOU ( Continued ) 

ACTION 

Petroleum 
Handl ing 
Operat ions 

Brine Spill 

Dredged Spoil 
Disposal From 
Canals in Marsh 

Oil Pipeline 
Spill 

Water Withdrawal 

PRIMARY IMPACT 

Spills can be directly 
toxic to flora and fauna 
and render soils unabl e  
t o  suppo rt vegetation 

Spills at the s ite could 
enter local water bodies 
causing serious damage and 
toxic e f fects to resident 
flora and fauna 

Accidental brine spill 
would render soil in
capable of supporting 
vegetation 

Spoil depos ition on 
wetlands would affect 
ecology of  immediate 
area 

Wildlife habitat 
temporar i ly degraded 

Entrainment of organ
isms and nutrient s  in 
water , could result in 
reduct ion in fish and 
shellf ish in area 

F .  SOCIOECONOMIC IMPACTS 

Use of Public 
Services 

Potential serious 
inj uries of workers 
laying p ipel ine 

Traf fic congest ion 
would require extra 
police s ervices 

5 . 0-14 

MITIGATION OR 
OFFSETTING BENEFIT 

Rap id containment 
and cleanup o f  
spilled o i l  

Provision of  perm
anent large vo lume 
dikes around well
heads for containment 

Addit ion of  
chemical to  
spill area 

None 

Use proper c leanup 
procedures 

None 

Helicopter ambulance 
service 

Provide additional 
police 

UNAVOIDABLE IMPACT 

Reduced toxic effects 

Greatly reduced impact 
to local ecology 

Recovery t ime 
reduced to 
estimated 5 
to 10 years 

Same as p r imary 
impact 

Reduced primary 
impact . Vege
tat ion recovery 
would bezin after 
1 month and r e
sult in wildlife 
habitat res tored 
in 1 to 2 years 

Same as primary 
impact 

None 

None 



Tab l e  5 . 2- 2  BLACK BAYOU ( Continued) 

MITIGATION OR 
ACTION PRIMARY IMPACT OFFSETTING BENEFIT 

Pipeline Construc t ion Short-t erm d i s r uption None 
of b each e sthetics due 

Traffic Due to 
Work Force 

to b r ine d ispos al 
p ipeline c onstruct i on 

Ferry cros sing Intra
coas t al Waterway 
c an ' t  service work 
force 

Short-term d isruption 
of traf fic due to 
p ip eline construct ion 

5 . 0-15 

Bus transport from 
ferry crossing 

Bui ld b ridge 

None 

UNAVOIDABLE IMPACT 

Same as primary impact 

Reduced traffic 
b o t tleneck 

None 

Same as p r imary impact 



Table 5 . 2-3 ALTERNATE S ITE - VINTON S I TE 
CONSTRUCTION AND OPERATION 

ACTION PRIMARY IMPACT 

A .  LAND FEATURES / GEOLOGY 

Pipeline Con
struct ion 

Dredging for Brine 
Line and Servicing 
Canal 

Construct ion 
Ac tivities at 
Storage Locat ion 

Inj ect ion of  
Brine Into Deep 
Aquifer During 
Cavern Leaching 

Mixing of  surface and 
subsurface soils -
conf ined to pipeline 
path 

241 , 000 cub i c  yards 
of  material removed 
would r equire 35 acres 
of  marsh for disposal 

60 acres us ed for 
recreation rendered 
unusable 

60 acres of  pasture
land unusabl e 

Ged Lake would receive 
630 tons of soil as a 
result of run-of f  from 
eros ion from earth 
moving activit ies 

Possible change in 
rate of production and 
increased l i fet ime o f  
oil and gas wells near 
d isposal s i t e  

B .  WATER QUALITY IMPACTS 

Grading , Excavat ion 
and Fil l ing 

Dredging in 
Marshes 

30 acres of land would 
be dis turbed over 5 
months r esult ing in 
an average increase in 
suspended solids of 7 . 6  
ppm above normal for 
Ged Lake 

Turb idity increase 
would release some 
pollutants f rom 
sediment , impact 
would b e  t emporary 

5 . 0-16 

MITIGATION OR 
OFFSETTING BENEFIT 

None 

None 

None 

Cattle  and horses 
could graze on peri
phery out s ide con
struction site 

Excess soil removed 
after construct ion 
to regain depth and 
volume of lake 

None 

Fo llow mos t  recent 
technologica l 
advances 

None 

UNAVOIDABLE IMPACT 

Same as primary 
impact 

Loss of  mar shlan d 
acreage 

Same as p r imary 
impact 

Reduced primary 
impact 

None 

Same as primary 
impac t 

Reduced primary 
impac t 

Same as primary 
impac t 



ACTION 

Creat ion of Inlet 
for Intake S tructure 

Water Withdrawal 
for Displacement 
or Leaching 

Water Withdrawal 
Leaching/Displacement 

Inj ect ion of Brine 
into Deep Aquifers 
During Leaching and 
Refill 

Table 5 . 2-3 VINTON (Cont inued) 

PRIMARY IMP ACT 

Removal of 8 , 060 cubic 
yards of  material 
result ing in a tempo
rary turb idity last ing 
3 to 4 weeks after 
construct ion 

Rep lenishment source 
for Vinton Canal is 
Intracoastal Waterway , 
pol lutant s  in the 
waterway wil l  enter 
Vinton Canal 

Increased salinity 
of  Vinton Canal 

Entrainment of organ
isms and nutrients in 
water , could result in 
reduct ion in fish and 
shellf ish in area 

Lateral displacement 
impacts connected 
water bodies 

Salinity changes 

Pollutants in Intra
coastal Waterway 
would be introduced 
in Vinton Canal 

Contaminat ion of  
fresh ground water 
or surface water due 
to aquifer fracture 

Aquifer l eakage 

5 . 0-17 

MITIGATION OR 
OFFSETTING BENEFIT 

Follow mos t  recent 
technological 
advances 

None 

None 

None 

None 

None 

None 

UNAVO IDABLE IMPACT 

Reduced primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Minimize pressure None 
buildup , need sands 
( 100 feet or thicker) 
within aquifer to 
extent at least 36 
square miles 

Abandoned wells in 
3 . 5  mil e  radius of 
disposal site should 
have records examined 
and be replugged if  
necessary 

None 



ACTION 

Dis charge of 
T reat ed Ballas t 
Water 

Maint enance 
Activit ies 

Tab le 5 . 2-3 VINTON ( Continued)  

PRIMARY IMPACT 

O i l  concentration of 
7 . 5 ppm on river 
bottom 9 5 0  feet down
s tream 
Oil concentrat ion of 
7 . 5 ppm on river 
surface 960 feet down
stream 

Salinit ies of 30 ppt 
persis t 950 feet down
s tream 

Accidental release 
during dis charge 
could result in 
higher oil  concent ra
tion in water system 

MITIGATION OR 
OFFSETTING BENEFIT 

Use of s egregated 
ballast tankers 

Use of  s egregated 
ballast tankers 

None 

Use of proper clean
up procedures 

UNAVOIDABLE IMPACT 

None 

None 

Same as p rimary impact 

Reduced primary impact 

Spillage of oil  and Training of operators Reduced primary impact 
fuels during equipment 
operat ions int o eco-
sy stem 

Improp er use of agri- Training of operators Reduced primary impact 
cultura l and indus trial 
chemica ls , i . e . , exces-
sive us e ,  improper wast e  
disposal o f  materials , 
et c . , pollutes ecosy stem 

Biological pollutants 
entering water system 
( bacteri a ,  fungi , 
worms , viruses , et c . )  

5 . 0 - 1 8  

Proper sani tary 
condit ions 

None 



ACT ION 

C .  AIR QUAL ITY IMPACT 

Const ruc t ion 
Ac t ivi t ies at 
S t o rage F a c i l i ty 

Paint ing of T anks 

T anke r  Loading at 
S un T e rminal 

Tanker Lo ading f rom 
VLC C  

T anke r  Bal las t ing 

Brine Pla cemen t in 
S ur f ace Ho lding Ponds 

D .  NOISE IMPACTS 

Con s t ruc t ion o f  
Oil S to rage S i te 
Area 

P i p e l ine 
Cons t ruc t ions 

Drilling Equipment 

Con s t r uc t ion o f  
Br ine D isposal 
Wel l s  

Tab le 5 . 2- 3  VINTON ( Co n t inued) 

PRIMARY IMPACT 

Annual p o l lutant 
emiss ion ra t e  of 
par t i culates = 

3 7 3 0  ton s / y r 

Annual po llutant 
emis s ion ra t e  of 
HC = 5 . 3 tons / yr 

Annual po l lutant 
emi s s ion ra t e  of 
HC = 3 4 6 tons / yr 

Annual p o l lutant 
emi s s ion rate of 
HC = 246 tons/yr 

Annual po l lu t ant 
emi ss ion ra t e  of 
HC = 3 8  tons /yr 

A�LUQl p o l lu tQn t 
emi s s ion o f  
HC = 7 0 tons/yr 
( f i l l  phase only) 

At 2 , 000 f e e t  f r o m  
center o f  s i t e  no i s e  
leve l s  no mo re than 
L = 55  

eq 
db L = 

dn 
5 5 

MIT IGAT ION OR 
OFF S ETTING BENEF IT UNAVOIDABLE IMPACT 

Emp l oy mos t  advanced Reduced par t i c u l a t e  
d u s t  sup p r e s s ion emis s i ons 
techn ique s  

None Same as pr imary impact 

U s e  of vap o r  con t r o l  Reduced H C  emi s s i ons 
techno logy with ship-
boa rd ac t iv i t ies 

Load ing takes place 
f ar of fshore 

S l igh t to insignif icant 
increase of HC level 
onshore 

Usc o f  segregated 
b allast tanker s 

R educed pr imary 

impact 

Sune Same as pr imary impact 

None S ame as primary impac t 

dB 

A t  500 f e e t  f r o m  center None Same as pr imary impac t 
o f  cons truct ion n o i s e  
levels no mo r e  than 
L

dn 
= 5 5 dB 

At 5 0  f e e t  from 
equipment noise level 
o f  9 5  dBA 

At 1 , 800 feet from 
d r il l in g  s i tes no i s e  
level greater than 
L = 

dn 
55  d B  

None 

None 

5 . 0-19 

Same as pr imary impac t 

S ame as p r imary impact 



ACTI ON 

Te rminal and Dock 
Con s t ruct ion 

E .  B IOLOGICAL IMPACT 

Raw Wa t er S y s t em 
Pipeline Cons truct ion 

B r i ne Pipe line 
Cons t ruc t ion 

Oil Pipel ine 
Cons truct ion 

Tab le 5 . 2-3 VINTON ( Cont inued) 

PRIMARY IMPACT 

At 2 , 000 feet f r om 
dock s i t e  no ise leve l 
o f  64 dB 

Removal o f  vege t a t ion 
from 20 ac res o f  sur
face land , 4 . 4  acres 
is past ur eland , 9 . 8  
acres has nat ive 
grasses and shrub s ,  
5 . 8  a c r es i s  f o r e s ted 

MITIGAT I ON OR 
OFFSETT ING BENEFIT 

None 

Pastureland would 
rapidly r evege t a t e  

UNAVOIDABLE IMPACT 

S ame as p r imary impact 

Tempo rary produc t ion 
l o s s  

Increase turbidi ty and F o llow mo s t  recent Reduc ed p r imary imp act 
add nu t rient s to t echno logic advanc es 
aq uat ic env i r onment 
the reby increase 
phy t op lank t o n ,  
periphy t on ,  a nd macro-
phy t e  product ion 

Benthic inve r tebra t es 
af f e c t ed to a vary i ng 
degree 

Snails and bivalve 
mo llusks would exp er
ience g i l l  abras ion 

9 . 1 acres of pas tur e
land removed f o r  
one year 

4 1 . 9  acres o f  grass
land shrub hab i t at , 
removal of vegetat ion 
wi ll have detr imental 
effect on s ongb irds 
and small mamma ls 

F o l low mos t re c ent 
technologic advances 

Fo llow mo s t  recent 
technologic advances 

None 

None 

At Grays C anal , t emp o- F o llow mo s t  recent 
rary s i l t a t i on and technolgic advanc es 
turbidity of wa ter 
would des t r oy b enthic 
f auna in imme d i a t e  a r ea 

5 . 0- 2 0  

Reduc ed p r imary imp act 

Reduc ed p r ima ry imp act 

Same as p r imary imp ac t 

Same as pr imary imp act 

Reduced pr imary imp act 



Tab le 5 . 2- 3  VINTON ( Continued ) 

P RIMARY IMPACT 
MIT IGATION OR 
OFFSETT ING BENEFIT UNAVOIDABLE IMPACT ACT ION 

39 acres of ma rsh 
would b e  af f ec t ed 
result ing in increased 
turbidity and release 
of po llutants f rom 
sed iment and permanent 
damage to f lo a t ing 
vege t at ion in imme
diate area 

Oil P i p e l ine 3b acres of dry land 
Op erat ion-Maint enance wou ld be mowed 

periodica lly rendering 
i t  unu s ab le to mo s t  
wi ld l i f e  

P e t roleum 
Hand ling 
Op erations 

O p era t ion and 
Ma int enance 
B r ine Spill 

Spills can b e  directly 
toxic to f lora and f auna 
and render s o i l s  unabl e  
t o  supp o r t  veget a t ion 

Spills a t  the s i t e  
could enter Ged Lake o r  
V in t on Drainage Canal 
causing s e r ious damage and 
t o xic e f f e c t s  to res ident 
flora and fauna 

Accid enta l  b rine s p i l l  
would render s o i l  in
cap ab le of supp o r t ing 
veget a t ion 

B r ine D i sp o s a l  L eak Harm to b i o t a  imme
diate v icinity of 
leak 

5 . 0 - 2 1  

Fo l low mo s t  recent Reduced pr imary impact 
t echno logic advanc es 

None 

Rap id cont ainment 
and c leanup o f  
sp illed o i l  

P rovision o f  
permanent large 
volume d ikes around 
wellheads for con
t ainment 

Remove s o i l  and re
vegetate 

Mon i t ors can detect 
large leak and then 
s t op pumping 

S ame as p r ima ry imp a c t  

Reduced toxic e f f e c t s  

Greatly reduced imp a c t  
t o  G e d  Lake or Vinton 
Drainage Canal 

No long term impact 

Reduced danger of impa c t  



ACTION 

Tab l e  5 . 2-3 V INTON ( C ont inued) 

PRIMARY IMP ACT 
MIT I GAT I ON OR 
OFFSETTING BENEFIT 

F .  SOCIOECO N OMIC IMPACT S 

Cons t ruc t i on 

P ipel ines 
Cons t ruc t ion 

T r af f i c ,  Due 
Const ruc t i on 

Public 
Se rvices 

Housing 

to 

Cons t ruct ion act ivit ies None 
would det ra c t  f rom 
his t or i c  Post O f f i c e  

Pipeline cons t ruct ion 
would tempo rarily mar 
wilderness aspect of 
mar shes 

Construct ion workers 
would take Ged Road , 
annua l t r a f f i c  in-
crease o f  36 7 p ercent 

Traf f i c conges t ion 
would require extra 
pol ice s ervices 

Lim i t  available 
hou s ing uni t s  

5 . 0 - 2 2  

None 

None 

None 

C ommut e f rom larger 
cit ies 
Mob i l e  homes 

UNAVO IDABLE IMPACT 

S ame as p r imary impac t  

Same as p rimary impac t  

S ame as p r ima ry impa c t  

Same as p rimary impact 

None 



Tab le 5 . 2- 4  ALTERNATE S ITE - BIG HILL S I TE 
CONSTRUCTION AND OEPRATION 

MI TIGATION OR 
ACTION PRIMARY IMPACT OFFS ETTING BENEFIT 

S o c i o economic I mpac t s  

A. LAND FEATURES /GEOLOGY 

UNAVOIDABLE IMPACT 

D i sp o s al of D redged 
Mat e rial 

Loss of wet land 
hab i t a t  as f o l lows : 
. 5  acres at S o u th 
Fork T aylor Bayou 
. 4  acre at N o r th 
Fork Taylor Bayou 
1 . 0  acre at Lovell 
Lake 

F o l low mo s t  recent Reduc ed pr imary imp act 

Pipel ine 
Cons t ruc t ion 

P ipeline cons t ruc t i on 
f o r  D i sp lac ement /  
L each ing Water Sys t em 

2 . 6 acres at 
Hilleb randt Bayou 
2 . 6 acres at T aylor 
Bay o u  
6 . 2 - 7 . 0 a c r e s  a t  
I n t r a c o a s t a l  Wat erway 
2 . 1 acres at S a l t  
Bay o u  
2 . 1 a c r e s  at S p indletop 
Di tch 

t echnological advanc es 

Di s t ur bance of several N o ne 
s o i l  types would alter 
dra inage charac t er l s t i c s  

Temporary dis t urbance Bury pipel ine and 
of 9 acres of prairie ret urn pas t ure to 
gr ass l and and 75 acres usage 
of marshland would 
require - 1  year for 
prair ies gras s l and to 
recover and in marsh-
land t emporary l o s s  of 
produc t ion , hab i tat , 
and emig rat ion of 
mo b i l e  wildlife 

Al t ernat ive pipel ine Bury pipel ine and 
wo uld impact 6 1  acres r e t urn pas ture t o  
of prairies gra s s l and usage 
and 26 acres o f  marsh-
land 

5 . 0 - 2 3  

Same a s  pr imary imp act 

No long term imp act 

No long term impact 



ACT ION 

Brine D i s p o s a l  
P ipeline 

O i l  D i s t ribution 
Pip eline 

Water Withd rawal 
P i peline 

Tab l e  5 . 2- 4  BIG HILL ( Con t inue d ) 

MIT IGATION OR 
PRIMARY IMPACT OFFSETT ING BENEFIT 

Tempor ary dis turbance Rury pipeline and 
of 15 acres of prairie ret urn pas ture t o  
gra s s land and 1 3 3  usage 
acres of marshland 

Al t ernat ive p ip e l ine Bury p ipeline and 
would impa c t  6 1  acres re t urn pas ture to 
of prairie gras s land usage 
and 26 acres of marsh-
land 

Remova l  of 2 1 3 . 6 acres None 
of prai ries - farmland 
communi ty 

Removal of 20 . 5  acres 
of f luv ial wood land 
and 4 . 5 acres of 
swamps 

Las s  of 2 . 7 5  �cres of 
s t ream and lake bot t om 

Al t erna t e  route # 4  
would be s imi lar t o  
primary r o u t e  excep t 
no lo s s  of f l uvial 
woodland and loss 
of 4 . 5 acres of 
f reshwater marsh 

D i s t urb 6 acres of 
dry land and 2 5  acres 
of marshland 

Revege t ation 
t e chni ques 

None 

None 

None 

Al t e rnat ive p ipe line None 
would impa ct 34 acres 
of dry land and 8 acres 
of mar sh land 

5 . 0 - 2 4  

UNAVOIDABLE IMPACT 

No long t erm impact 

No long term impac t  

Same as primary impac t  

Change i n  vegetat ion 
comp o s i t ion 

Same as pr imary impac t  

Same as pr imary impac t  

Same a s  primary impac t  

Same as p rimary impact 



ACTION 

Tab l e  5 . 2-4 BIG HILL ( Continued) 

PRIMARY IMPACT 
MI TIGAT ION OR 
OFF SETTING BENEFIT UNAVO IDABLE IMPACT 

B .  WAT ER QUAL ITY IMPACTS 

G rading , Excava t i o n ,  
a n d  F i l ling 

Miscellaneous 
C ons t ruc t ion 
Ac t ivi t ies 

D r ed g i ng in South 
Fork T ay lor B ayou 

- 1 40 0  cub ic yards of 
sed iment washed into 
surface wa ter sy s t em 
by erosion dur ing 5 
months of ac t iv i ty 
will increase suspended 
so lids in Sp indletop 
Mars h ,  Salt Bayou Ma rs h ,  
Wi l low S lough , and 
Mayhaw Bayou 

Sp i l lage of oil and 
fuels dur ing equip
ment op erat ions 

Imp roper use of herbi
cides , pes t icides , and 
f e r t i l i z e rs , i . e . , 
excess ive us e ,  imp rop e r  
wa s t e  d i s p o s a l  o f  
ma t e rials , e t c .  

Bi ological po llutants 
ent e r i ng wa t e r  sys t em 
(bac t er ia , f ung i ,  
wo rms , viruses , e tc . ) 

Removal of 5 , 0 0 0  cub ic 
yards of d redged 
ma t e r ial has short 
term effects of 
dep ress DO leve ls 
and release nutrient 
mat e r ials into water 
co lumn 

Increased turbidity 

Re lea s e  of toxic 
pe s t i c ides or 
indus t r ia l  chemi cals 
f r om dredged mat e r ial 
some degree of PCB 
ac cumulation in food 
chain 

None 

Training of 
operators 

T raining of 
op erators 

Prop er sanit ary 
condi t ions 

Fol low mos t  re c en t  
t echno logical advances 

Fo llow mo s t  re c ent 

Same as pr imary imp act 

Reduced p r imary impact 

Reduc ed p r imary imp act 

None 

Reduc ed p r imary imp act 

Reduc ed p r imary imp a c t  
t echno logical advances 

None S ame as p r imary impa c t  

5 . 0 - 2 :  



ACT ION 

D r edging in N o r th 
Fork Tay lor Bayou 

D redging in 
Lovell L ake 

D r edging in 
Hille brandt Bay o u  

D redging i n  
T aylor Bayou 

D redging in the 
Intracoas tal Wa terway 

D redging in 
S a l t  Bayou 

D redging in 
Sp indlet op D i t ch 

Tab l e  5 . 2-4 BIG HILL ( Continued ) 

PRIMARY IMPACT 

Remova l  of 3 , 200 
cub i c  yards of 
material with impac t s  
s imila r t o  South Fork 

Removal of 10 , 000 
c ub i c  yards of 
dredged mat erial 
with impac ts s imilar 
t o  Tay lo r  Bay ou but 
les s currents int ens ify 
impact for mo re local
ized area 

Remova l  of 25 , 000 
cub ic yards of 
dredged material 
with impacts s imilar 
t o  Tay lor Bay o u  

Removal o f  25 , 000 
cubic yards of 
dredged mat erial 
with impacts s imilar 
to South Fork Tay l or 
Bayou 

Removal of 52 , 500-
6 0 , 00 0 cubic yards of 
dredged material with 
impacts s imila r t o  
Tay lor Bayou 

Removal o f  20 , 000 
c ub i c  yards of dred ged 
mat e r ial with impacts 
s imilar t o  Tay lor 
Bayou 

Removal o f  20 , 000 
cubic yards of dredged 
mat e r ial with impac t s  
s imi lar t o  Tay lor 
Bay o u  

5 . 0 - 2 6 

MITIGATION OR 
O FFSETTING B EN EFIT UNAVOIDABLE IMPACT 

Fo l low mos t  recent Reduced pr imary impact 
techno logical advances 

Fo l low mos t  recent Reduced pr imary impact 
techno logical advances 

Fo llow mo s t  recent Reduced primary impac t 
techno logical advances 

Fo llow mos t  recent Reduced p rimary impac t  
techno logical advances 

Follow mo s t  recent Reduced primary impac t 
t echno l ogical advances 

Fo llow mos t  recent Reduced p r imary impact 
t echno logical advance s 

Fo llow mos t recent Reduced primary impac t  
t echno logical advances 



ACTION 

Dredging in Marshes 

Disposal of Dredged 
Mat erial 

B r ine D ispo sal 
Pipeline 
Construct ion 

Table 5 . 2-4 BIG HILL ( Cont inued) 

PRIMARY IMPACT 

Removal o f  850 , 000-
1 , 000 , 000 cub ic yards 
of d redged mate r ia l  
w i t h  push-d i tch dredging 
d redged mat e rial used a s  
b ack f i l l , short t erm 
locali zed impac t s  o f  
increases i n  turbid i t y  
and nutr ient leve l s  and 
decrease in DO level 

Increase in t urb idity 

Release of aqua t i c  
nut rients 

Decrease of DO levels 

Release o f  toxic 
pollutan t s  f rom 
s ed imen t s  

I n  t h e  Gul f  a n  area o f  
5 0  f ee t  wide and 10 . 2  
mi les l ong would be 
t emp o rarily d i s t urbed 
and suffer some 
d e s t ru c t ion of s ome 
benthic f o rms 

5 . 0- 2 7  

MITIGATION OR. 
OFFSETTING BENEFIT 

Follow mo s t  r ecent 
t echno logical 
advance s  

Emp loy mo s t  recent 
dredging t e chno logy 

Employ mo s t  recent 
d redging t echnology 

Emp loy mo s t  r ecent 
dredging t echno logy 

Emp loy mo s t  r ecent 
d redging t echnology 

Bury pipeline 

UNAVO IDABLE IMPACT 

Reduc ted pri
mary imp a c t  

Mino r increase in 
t urb id ity 

Minor increase in 
nut r ient s 

Mino r decrease in 
DO 

Minor increase in 
t oxic pollutan t s  

N o  long t e rm 
impact 



ACT ION 

D redging for Intake 
S tat ion on Int ra
Coa s t a l  Waterway 

B r i ne D i s p o s a l  
Leaching 

B rine D i s p o s a l  
Ref i l l  

Xaintenance 
Act i v i t ies 

Tab le 5 . 2-4 B IG HILL (Co n t inued) 

MITIGAT ION OR 
PRIMARY IMPACT OFFSETTING BENEFIT UNAVO IDABLE IMPACT 

D redging o f  8 , 060 
cub i c  yards 

Fo llow mo s t  recent Reduced primary impact 

Increase turb idi ty 

techno l o g i c a l  advances 

Fo llow mos t  recent 
techno l o g i c a l  advances 

Reduced primary impac t  

Tempo r a r i ly elimina te 
benth i c  forms 

Fo llow mo s t  recent Reduced primary impa c t  
techno lo g ica l advances 

Lo s s  of 1 . 8 acres o f  
we t lands due t o  
spo i l  disposal 

None S ame as primary impac t  

Temporary evacuat ion 
of mob i le w i ldl i f e  

None 

During leachi ng p rocess None 
s a l i ni t ies greater 
than 3 p p t  'above 
amb ient would cover 
5 2  a c r e s  u nd e r  

t y p  i c a l  condit ions 
in t h e  G u l f 

S a l ini ty of 3 p p t  above None 
amb i ent would cover 
52 acres under 

t y p  i c a 1/ condi t ions 
in t h e  G u l f 

S p i l lage of o i l  and Training o f  
fuel s dur ing equipment operators 
operat ions 

Improper us e of agri- Traini ng of 
cultural and indus t r i a l  opera tors 
chemi c a l s , i . e . , exces-
s iv e  us e ,  improper 
was t e  disposal o f  
ma t e r i al s ,  et c .  

Biological pollutants 
ente r i ng wa ter sys tem 
( b a c te r i a , fung i ,  

wo rm s , v i ruses , e tc . ) 

5 . 0 - 2 8  

P roper sani tary 
cond i t ions 

S ame as primary impa c t  

Same as primary impact 

Same as p rimary impact 

Reduced primary impa c t  

Reduced p r�mary impac t 

None 



Tab le 5 . 2-4 BIG HILL ( Cont inued ) 

ACTION PRIMARY IMP ACT 

C .  AIR QUAL ITY IMPACT 

Cons t ru c t ion 
Ac t iv it ies at 
S t orage Facility 

P aint ing of 
Tanks 

Tanker Loading at 
Sun Terminal 

Tanker Load ing 
f rom VLCC 

Tanker 
Ballast ing 

B r ine P lacement in 
Surface Hold ing 
P ond s 

D .  NOISE IMPACTS 

Cons truct ion 
at S i t e  

Pip eline 
Cons t ruc t ion 

Terminal and 
Dock 

Annual p o llutan t  
emis s ion r a t e  o f  
p ar t iculates = 

12 , 5 7 1  t ons /yr 

Annual p o l lutan t  
emi s s ion r a t e  o f  
HC = 5 . 3  tons / yr 

Annual p o l lu t ant 
emis s ion rate o f  
H C  = 6 9 3  t ons /yr 

Annual p o l lu t ant 
emis s i on rate of 
HC = 4 8 8  tons /yr 

Annual p o llutant 
emis s io n  rat e o f  
H C  = 7 5  tons /yr 

Annual emis s ion p ol lu
t ant rat e of HC = 140 
t ons /yr ( f i l l  p ha s e  
only ) 

At 2 , 000 feet f r om 
center o f  s i t e  noise 
levels of Leq < 5 5dB , 
and Ldn < 5 5dB 

At 500 f ee t  f rom 
c en t er of c on s t ru c t io n  
noise level o f  Leq < 5 5dB 

At 2 , 000 feet f rom 
dock s i t e  noi s e  l evel 
o f  64dB 

5 . 0- 2 9  

MITI GATION OR 
OFFSETTING BENEFIT 

Emp loy mo s t  advanced 
dust suppress ion 
t e chniques 

None 

Use of vapo r  control 
t echno logy wi t h  ship
board ac t ivities 

Load ing t akes p lace 
far o ff shore 

Use of s egregated 
ballast t anker s  

None 

None 

None 

None 

UNAVOIDABLE IMPACT 

Redu ced p ar t i culate 
emis s ions 

Same as p r imary 
impact 

Reduced HC emi s s ions 

S light to insign i f icant 
increase o f  HC level 
onshore 

Reduced p r imary 
impact 

Same as p r imary 
impact 

S ame as p rimary 
impact 

Same as p r imary 
impact 

Same as p r imary 
impact 



Table 5 . 2 -4 BIG HILL (Cont inued) 

ACTION 

E .  BIOLOGICAL IMPACTS 

Water Withdrawal 
Pipeline 

Water Withdrawal 

Brine Spill 

Petroleum 
Handling 
Operations 

PRIMARY IMP ACT 

Periodic inspect ion 
and maintenance would 
result in waterfowl 
and small mammals 
avoiding area 

Impingement! entrainment 
of organisms and nutrients 
in water 

Accidental brine 
spill would render 
soil incapable of  
support ing vegetat ion 

Spills can be directly 
toxic to flora and fauna 
and render soils unable 
to support vegetat ion 

Spills at the site could 
enter local water bodies 
caus ing serious damage and 
toxic effects to resident 
flora and fauna 

F .  SOCIOECONOMIC IMPACTS 

Cons truct ion 
Surface Facilities 

Construct ion of 
Pipeline 

Traffic Due to 
Cons truct ion 

Use of Public 
Services 

Construct ion of 
surface facIl i t ies 
would impact a res idence 
with no ise and traffic 
plus westward view 
would be dominated by 
oil surge tank 

Short-t erm disrupt ion 
of graz ing due to pipe
l ine cons truct ion 

Short-term disrup t ion 
of traffic due to 
construc t ion 

Potential inj uries 
of workers 
laying p ipel ines 

5 . 0- 3 0  

MITIGATION OR 
OFFSETTING BENEFIT 

None 

Minimize inflow 
velocity 

Clean up and 
replant 

Rap id containment 
and cleanup of  
sp illed oil  

Provis ion o f  perm
anent large volume 
dikes around well
heads for containment 

None 

None 

None 

UNAVOIDABLE IMPACT 

Same as primary 
impact 

Reduced primary 
impact 

Vegetation would 
be rest ored in 
1 to 2 years 

Reduced toxic effects 

Greatly reduced impact 
to local ecology 

Same as primary 
impact 

Same as primary 
impact 

Same as primary 
impact 

Hel icopter ambulance None 
service 



6 . 0  RELAT I ONSH I P  BETWEEN LOCAL SHORT-TERM USE OF THE 
ENV I RONMENT AND MA I NTENANCE AND ENHANCEMENT OF 

LONG-TERM PRODUCTIVITY 

6 . 1  I NTRODUCT I ON 

I n  thi s  chapter the rel ati onship between l ocal short-term 
u s e  o f  the envi ronment and maintenance and enhancement o f  
l ong- term productivity i s  analyzed and tradeo ffs are discu s s ed . 
Spec i fi c a l l y ,  the e ffe cts on nati onal and regional economic 
activity are a s s e s s e d  and the adver s e  imp acts on environmental 
p roductivity for the proposed and al ternate s i tes are s ummari
z e d . 

6 . 2 EFFECT ON NAT I ONAL AND REGI ONAL ECONOM I C  PRODUC T I V I TY* 

The l ocation o f  an SPR fac i l i ty in the Texoma region would 
help offset the imp acts of an oil s upply inte rrup tion on both 
the regional and national economi es . S ince the reserve 
faci l i ty wou l d  be l ocated in a region containing a l arge number 
of crude oil pipelines , refineries , and product pipeline s , 
the o i l  would be immedi ate ly avai l able to tho se sectors mo s t  
s evere ly imp acted from the interrup tion and wou ld p revent 
immedi ate p roduction halts at both the regional and nati onal 
l evel . Thi s  p arti cular s i tuation of having avai l ab l e  o i l  
s upp l i e s  would put the p roper authorities i n  a more advan
tageous pos ition when trying to devel op al ternatives to remedy 
the s upply interruption . 

The construction and operation o f  a S trategic Petrol eum Reserve 
faci l i ty per se in the Texoma area would mo s t  l i ke l y  not have 
any imp acts , either detrimental or beneficial , on the l ong 
term economic productivity of the regi onal or national economy . 
Thi s i s  due to the fact that the increased regional demand 
fo r goods and s ervices resul ting from the SPR fac i l i ty wou l d  
be only short-term , making i t  hi ghly unl i kely supp l i e r s  would 
alter p roductive capab i l i ti e s  to meet thi s  temporary demand . 
Regional economic p roductivity would be altered i f  the fo l 
l owing condi ti ons hol d : F i rms i n  the region are trying to 
exp and p l ant and equipment ; factor supp l iers are operating 
at or near cap acity rates of p roducti on ; s upp l ie s  needed at 
the SPR faci l ity have to be purchased in the region . Under 

*Economic p roductivity is defined as the abi l ity o f  the 
economy to produce goods and s ervi ces . 
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the se c i rcumstances ,  the purchases o f  factors needed for 
c onstruction and operation of the faci l ity wou l d  bid-away 
resources demanded for exp ansion by other fi rms in the region . 

6 . 3  ADVERSE IMPACTS ON ENV I RONMENTAL PRODUC T I V I TY 

6 . 3 . 1  Impacts on Land 

6 . 3 . 1 . 1  wes t  Hackberry 

Dur ing cons truction at the s ite , activitie s  c aus ing imp acts 
on the l and inc lude ro ad construction , we l l  dri l l ing and 
p rep arati on , and general c onstruction activi tie s  a s s o c i ated 
wi th the various fac i l i ti e s  l oc ated on s ite . The imp acts 
from thes e  activi ties wou l d  inc lude s o i l  ero s i on and change s 
in the topography , mainly retention dikes being built around 
the p onds . There would be no imp ac ts to the s trati graphy or 
geo logic s tructure in the area . Evi dence indic ates that any 
changes which o ccur in local p roduction o f  o i l  and gas w i l l  
be minor . While the fac i l ity i s  in operation there wou l d  be 
no impacts on the topography o r  drainage patterns in the area 
and only minor imp acts on the s o i l  c aused by s o i l  ero s i on . 

The construction o f  the brine pipel ine and fo rmation o f  spo i l  
b anks al ong e i ther the prop o s e d  or al ternative route wou l d  
r e s u l t  i n  only minor , temporary changes in the topography . 
S ince the p ip e l ine wou l d  be bur ied beneath the various water 
bodi e s , there woul d  be no permanent alteration of drainage 
p atterns . The se c onc lus ions al s o  app ly to the raw water 
p ipel ine . 

At the Nederl and terminal the only imp act to exis ting l and 
forms wou l d  result from spo i l  di sposal as s o c i ated with the 
c onstruction o f  a new tanker dock . Thi s  would be a minor 
topographic impact . 

In s ummary , the l ong term imp acts to l and ar i s ing from fac i l i ty 
exp ans ion at the We s t  Hackberry s i te woul d  be minor s o i l  
e r o s i on and topogr aphic change s ( dikes ) a t  the s i te and minor 
topographic changes c aused by spo i l  dispos al and o i l  p ipel ine 
bur i al . Whi l e  the fac i l i ty is in operation the l and used at 
the s i te for various fac i l ities will  be remove d from current 
use , indic ating a small l o s s  in environmental productivity 
for the are a . 

6 . 3 . 1 . 2  B l ack Bayou 

The B l ack Bayou s i te for an SPR fac i l i ty is loc ated in a marshy 
are a . S inc e nine or ten acres wou l d  have to be filled to a 
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height o f  about e i ght feet ,  the mo s t  obvi ous impact would be 
on the topography o f  the region . Thi s f i l l  would represent 
a permanent alteration o f  the natural hab itat with the 
a s s oci ated b i o l o gical imp acts on var i ous spec i e s  and vegetation 
in the area . To improve acce s s  to the s i te , b arge c anal s 
would be c onstructed resulting in localized but permanent 
changes in drainage patterns , permanent topographic changes 
from spo i l  b anks created with the dredge material , and changes 
i n  the natural hab itat in the immedi ate vic inity of the c anal . 
After c onstruction at the s ite , maintenance dredging at the 
b arge docks would continue to cause environmental impacts 
incl uding occasional turbidity of c anal waters and minor 
s i l tation within the c anal . Evi dence indic ates that any change s 
which occur in local p roduction o f  o i l  and gas wi l l  be minor . 

The o i l  distribution system for Bl ack Bayou would cons i s t  o f  
a 14 , 0 0 0  foot p ipel ine l inking thi s s torage fac i l i ty to the 
p ip e l ine from We s t  Hackb erry ESR to S un Terminal . Topographic 
al terations wou l d  o ccur during cons truction re sulting from 
the creation o f  spo i l  b anks from the dredge material ; however , 
the se alterati ons would only be temporary s ince the spo i l  
materi al wou l d  b e  used for backfi l l . The s ame s i tuation wou ld 
p reva i l  with the raw water p ipel ine . I n  both cases , the 
dredging o f  the trench , even though b ackfi l l ed , could alter 
s ur face drainage p atte rns . Construction of both the raw water 
and o i l  pipel ines WQuld result in verti cal mixing o f  the s o i l  
c aused b y  the ori ginal s o i l  removal and repl acement . 

Imp acts to l and c au s ed by the brine di spo s al system would be 
s imilar to thos e  resulting from the oil distribution system 
as discussed above ; speci fi c a l l y ,  temporary topo graphi c  change s 
from the spo i l  di sp o s a l  prior to b ackfi l l ing the trench and 
a p o s s ib i l ity o f  permanent alteration o f  the drainage p atterns 
in areas adj acent to the p ipel ine trench . 

At the Nederland terminal the only imp ac t  to exi s ting l and 
forms wou l d  result from spo i l  di spo s a l  a s s oc i ated with the 
construction o f  a new tanker dock . Thi s  ¥ould be a minor 
topo graphic imp act . 

I n  s ummary , the l ong-term imp acts to l and aris ing from locating 
a s torage fac i l i ty at Black Bayou inc l ude changes in topography 
from spo i l  b anks and fi l l  operations at the s i te ,  and changes 
in drainage p atterns adj acent to barge canal s and pipel ine 
routes . The topographi c changes at the s ite would have adverse 
imp acts on envi ronmental productivity . The l and would be 
e ffective ly i s o l ated from i ts s urrounding marshy hab i tat . 
Adver s e  imp acts on the environmental p roductivi ty o f  the l and 
would a l s o  result from change s in drainage patterns i f  these 
changes c aused al ter ations in s ur face water configurations . 
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6 . 3  . 1 . 3 Villton 

The p ropose� s torage s i te at vinton has been des i gned fo r 5 0  
mi l l i on bb l s  c ap ac i ty c omp ared to 1 5 0  mi l l ion bb l s  o f  exp anded· 
c apac i ty at Wes t  Hackberry . Neverthe l e s s , the type s  o f  imp acts 
are e s s enti ally the s ame . The c onc lus ion c oncerning adverse 
impacts on environmental p roductivity i s  that any l ong term 
impacts wou ld be minor at the s i te - ar i s ing from change s in 
the topography from retention dikes and po s s ib l e  s o i l  ero s ion 
from ro ads - and there woul d  be no imp ac ts al ong the various 
p ipel ine routes o r  at Sun Terminal other than that di scu s s e d  
in section 6 . 3 . 1 . 1 .  

6 . 3 . 1 . 4 Big Hi l l  

The discu s s ion pre sented i n  sec tion 6 . 3 . 1 . 3  app l i es to Big 
Hi l l  except for two items : ( 1 )  a new 2 6  mi le oil pipel ine 
would be required and ( 2 )  the proposed c apacity is 1 0 0  mi l l ion 
bb ls . The new p ip e l ine would be expens ive comp ared to the 
rel ative ly short connector l ines for the o ther two s i te alter
nates , but the p ip e l ine would no t imp act p articularly sens itive 
areas or p o s e  any unur;ual environmental prob lems . I t  should 
be noted that in o rder to provide the s ame c ap acity as the 
propo sed We st Hackberry exp ansion - 1 5 0  mbb l s , Big Hil l and 
another s i te or s i te s wou ld be required . 

6 . 3 . 2 I mpacts on Water 

6 . 3 . 2 . 1  We st Hackberry 

Res ource use and dep letion invo lved with the withdr awal o f  
water fo r the We st Hackberry and Sulphur Mine s SPR s i tes wou ld 
have negl igible adverse imp acts on environmental productivity 
a s s o c i ated with water bodies in the areas in and around the 
I CW .  The reason for thi s  l ow l evel o f  imp act i s  that during 
the maximum wi thdrawal rate the induced currents and altered 
s a l ini ties are too sma l l  to p roduce noti ceab l e  e ffects on 
aquati c b i ota . L i kewi s e ,  pol lutant c oncentrations in the 
I CW wou l d  not be sub s tanti ally a l tered through migration o f  
these sub s tance s  from other areas during water withdrawa l .  
This i s  because the waterway al ready has one o f  the hi ghe s t  
p o l lutant concentrations in the area and the migration rate 
into the area during withdrawal wou l d  be minimal . 

A minor facto r affect.ing the environmental p roducti vi ty o f  
B l ack Lake would b e  the increased s i l t  along the bottom o f  
the l ake resulting from s o i l  ero s i on a t  the fac i l ity s i te . 
Thi s s i l t  b u i l d  up wou ld b e  un favorab l e  to benthic o rgani sms 
in the s outhe ast corner of the l ake . Thi s , in turn , wou ld 
c ause hi gher organi sms such as fish to mi gr ate from the area 
for extended periods . 
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Construction activities associ ated with the brine and raw 
water pipel ines would result in temporary incre ases l.n 
turb idi ty and s i l tation in water bodi e s  traversed . Thes e  
imp acts wou l d  continue for only a short l ength o f  time a fter 
c onstruction . 

After the faci l i ty ceased operations at the s ite , the I CW 
would tend to recover i ts original characteri stics ; however , 
the degree o f  recovery p o s s ib l e  wi l l  depend upon the changes 
wrought on the surrounding envi ronment . 

6 . 3 . 2 . 2 Bl ack Bayou 

As a result of the extens ive fi l l ing operations required at 
the Bl ack Bayou s i te ero s i on into the s urrounding water areas 
wou l d  b e  expected to be a continual imp act . other adverse 
imp acts on envi ronmental productivity resulting from the short 
term u s e  of the enviornment are di ffi cult to identi fy at the 
B l ack Bayou s i te due to the l ack o f  water qua l i ty data for 
B l ack Bayou . The rep leni shment s ources in thi s case would 
b e  the I CW and the S abine River . 

6 . 3 . 2 . 3 Vinton 

The l ack o f  re l i ab l e  water qual ity data for the Vinton C anal 
p revents an accurate a s s e s sment of the adverse imp acts on 
water which would alter the envi ronmental productivity o f  
the region . An examination o f  the fi sh c atch i n  the c anal 
does indi c ate rel atively fresh water whi c h ,  i f  true , would 
indi c ate an increase in s al inity if the I CW served as the 
p rimary rep l enishment s ource . 

General activiti e s  as s o c i ated with s i te preparation and con
struction activities would result in s o i l  ero s ion , most o f  
whi ch would b e  depo s i ted in Ged Lake . Thi s would have the 
s ame e ffec t  on b enthi c organi sms as menti oned in section 
6 . 3 . 2 . 1 .  

No long term adverse impacts would re sult from the underground 
brine dispo s al except in the c as e  o f  unfo reseen c i rcums tances 
s uch as aqui fer fracture or l e aking , or e arthquakes . 

6 . 3 . 2 . 4 Big Hi ll 

Imp acts on wate r at the B i g  Hi ll s i te appear to be mi nor over 
the l ong term . It does not appear there would be any adver s e  
imp acts on envi ronmental p roductivi ty in the region . 
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6 . 3 . 3  I mpacts on Air 

As noted in the var i ous secti ons on air quality ,  the adver s e  
imp ac ts on air a s  rel ated t o  environmental p roductivity are 
minor in the short term , above recommended s tandards ons i te 
only for short peri ods and always be l ow recommended standards 
o ffs ite , and negl i gible over the l ong term . Thi s includes 
the e f fect of depos ition of parti cul ates on surround ing land 
areas . 
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7 . 0  I RREVERS I BLE AND IRRETR I EVABLE COMM I TMENT OF RE SOURCES * 

7 . 1  INTRODUCT ION 

During the deve l opmental and operational phase s o f  a S trategic 
Petrol eum Re s e rve fac i l i ty in the Texoma regi on , a number of 
resources would be committed to the proj ect . Res ource commit
ments whi ch wou ld be i rreversible o r  i rretrievable are identi 
fied in thi s  chapter . 

7 . 2  LAND 

During constructi on and operation o f  the fac i l i ti e s , i rretriev
ab le l o s s  of production would be sustained from a maximum 
number o f  acres for each s i te as fo l l ows : 

Pipel ine Routes 
( Permanent Right-o f-Way in Acres ) 

On- s i te o i l  Brine Raw Water Total 
West Hackberry 1 6 0  -0- 1 5 0  2 5 . 6  3 1 0  

Expans ion 
B l ack Bayou 2 3 0  1 6  1 2 1  0 3 6 7  
vi nton 6 0  4 6  2 7  1 3  . 5  146 . 5  
B i g  Hi l l  2 3 0  144 5 5  3 3  4 6 2  
Su lphur Mines 1 2 0  

Intake System 

B i o l o gi c al and agr icultural production l o s s e s  woul d  be short 
term , generally l a s ting l e s s  than two years . Permanent produc
tion l o s s e s  woul d  occur in the p l ant s i te s where b u i l dings , 
tanks , and other permanent s tructures wou l d  be erecte d .  spo i l  
b anks and other I I  fil ledl l  areas created in marsh habi tats woul d  
result in a permanent alterati on o f  the hab i tat ; b i o logical 
p roductivity woul d  be temporarily reduced and di fferent l i fe 
forms wou l d  c ontribute to the l ands productivity . 

Al ong the p ip e l ine routes , the l and woul d  be returned to 
former uses fo l l owing cons tructi on . Al s o , a l arge p ortion 
o f  the acre age on s i te woul d  not be di s turbed beyond the 
cons tructi on period , except for routes through woodl and regi ons 
where the right-o f-way wou l d  be maintained . 

*Data are based on a proj ected 1 5 0  mi l l i on b arrel exp ans ion 
at the Wes t  Hackberry s ite whi ch does not include the 60 
mi l l i on b arrel ESR . 
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7 . 3  A I R  

During both construction and operation o f  the S P R  fac i l ity , 
there woul d  be I I conunitments ll o f  air resources to the pro j ect , 
i n  that emi s s ions wou l d  temporarily contaminate the a i r  and 
l ower air qua l i ty . The s e  c onunitments wou l d ,  by no means , be 
i rrevers ible or i rretri evab l e . Any reduction in air qual i ty 
would occur only during an operation o f  the fac i l i ty and wou l d  
c e a s e  when the proj ect w a s  termi nated .  Various emi s s i ons 
inc lude fugitive dust l o s s e s  from s i te preparation activi ti e s  
and the u s e  o f  p aved and unp aved ro ads ; hydroc arbon emi s s ions 
from the u s e  o f  heavy duty diesel -powered construction equip
ment , l i ght duty vehic l e s , dri l l  rigs , painting operations , 
c rude o i l  trans fers , and ship b a l l asting . 

7 . 4 WATER 

During the l eaching and di sp l acement operati ons the fo l l owing 
amount of water would be used at e ach s i te : 

Water Use ( mi l l i ons o f  barre l s ) 

s i te Leaching: D i s21acement S ource 

We st Hackberry 6 7 2 6  1 2 5 9 I CW 
Exp ans i on 

Bl ack Bayou 6 7 2 6  8 9 9  Bl ack Bayou 
vi nton 2 2 3 8  3 0 0  vinton C anal 
B i g  Hi l l  4482 6 0 0  I CW 
Sulphur Mines 0 1 5 1  I CW 

After the water i s  drawn from the original s ource and u s ed 
for e i ther leaching or di spl acement , it wou ld be transported 
to the Gul f  of Mexi co for dispo s a l  or , in the case o f  vinton , 
would be inj ected into underground aqu i fers . S ince water 
cyc l e s  in the envi ronment it is never truly lost from the 
system . Thus di sposal o f  water s aturated with brine in the 
Gul f  o f  Mexico wou l d  not constitute e i ther an i rreversib l e  
o r  irretr i evab l e  conunitment o f  re s ources . The water wou l d  
s imp ly be unava i l ab l e  for other purposes for a short time . 
For a l l  p racti c al purposes water inj ected into underground 
aqu i fers wou l d  constitute an irretr i evab le and e s s enti ally 
i rreve r s i b l e  conunitment o f  water resources . 

7 . 5  S PEC I E S  AND ECOSYSTEMS 

During construction of the s torage fac i l ity at any one o f  the 
s i tes , there wou l d  be a temporary l o s s  o f  productivity at the 
s ite and al ong pipel ine routes . I rretrievab l e  and i rrevers ib le 
c onunitments o f  res ourc es would include organi sms ki l l ed during 
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c onstructi on . S ome examp l e s  o f  the s e  organi sms would be mites [ 
insect l arvae [ and sma l l  mob i l e  animals such as frogs on l and 
and benthic organi sms in water . Also [ both marsh and terre s 
tri al vegetati on would be kil led during c onstructi on . The same 
conclus ions wou l d  ho ld during the op eration phase o f  any one 
o f  the fac i l i ti e s . Es timate s o f  permanent hab itat l o s s e s  would 
be equival ent to tho se provided in section 7 . 2 [  al though the se 
numbers would be worst case s ince only tho se pipel ine rights 
o f -way through wo odl and areas would be permanently maintained . 

7 . 6  MATER I AL 

The fo l l owing presents es timates o f  the amount o f  steel and 
c oncrete to be u s ed at each potenti al SPR s i te . Materials 
are considered irretrievab le s ince no es timate o f  s alvage 
value i s  ava i l ab l e . 

s i te 
West Hackbe rry Expans ion 
B l ack Bayou 
vinton 
B i g  Hi l l  

7 . 7  ENERGY 

steel ( tons ) 
3 . 9 6 x 1 04 
3 . 74 X 1 0 4  
1 .  0 9  X 1 0 4  
4 . 6 7 X 1 0 4  

Concrete ( ft3 ) 
8 8 [ 5 0 0  
6 0 [ 0 0 0  
6 0 [ 0 0 0  
6 0 [ 0 0 0  

The es timates o f  ene rgy consumption are given below for e ach 
p otential s i te . The commitments of the se energy res ource s are 
irretrievab l e . 

We s t  Hackberry EX2ansion 
Leaching 8 . 0 7 x 1 0 8  kwhr 
F i l l/wi thdrawal ( 5  cyc l e s ) 2 . 9 9 x 1 0 9  kwhr 
Concrete 1 .  5 6  x 1 0 7  kwhr 
Steel 4 . 64 x 1 0 8  kwhr 
Total 4 . 2 5 x 1 0 9  kwhr 

Energy content o f  o i l  = 1 .  2 1  X 1 0 1 2 kwhr . 
Ratio of energy used to energy content o f  o i l  = 

3 . 5  x 1 0 - 3  

Bl ack Bayou 
Le aching 8 . 0 7 x 1 0 8  kwhr 
F i l l/wi thdrawa l ( 5  cyc le s )  2 . 9 9 x 1 0 9  kwhr 
Concrete 1 .  0 6  x 1 0 7  kwhr 
Steel 4 . 3 8 x 1 0 8  kwhr 
Total 4 . 2 5 x 1 0 9  kwhr 

Energy content o f  o i l  = 1 . 2 1 x 1 0 1 2 kwhr . 
Rati o o f  energy used to ene rgy content o f  o i l  = 

3 . 5 x 1 0 - 3  
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vinton 
Leaching 4 . 9 8 x 1 0 8  kwhr 
Fil l/withdrawal ( 5 cyc l e s ) 1 . 42 x 1 0 9  kwhr 
Concrete 1 .  0 6  x 1 0 7  kwhr 
S teel 1 . 2 8 x 1 0 8  kwhr 
Total 2 . 0 6 x 1 0 9  kwhr 

Energy content o f  o i l  = 4 . 0 3 x 1 0 1 1 kwhr . 
Rati o o f  energy used to energy c ontent o f  o i l  = 

5 . 1  x 1 0 - 3 

Big: Hi l l  
Leaching 4 . 5 1 x 1 0 8  kwhr 
Fi l l/withdrawal 8 . 6 0 x 1 0 8  kwhr 
Concrete 1 .  0 6  x 1 0 7  kwhr 
Steel 5 . 4 7  x 1 0 8  kwhr 
Total 1 .  87 x 1 0 9  kwhr ' 

Energy content o f  o i l  = 8 . 0 6 x 1 0 1 1 kwhr . 
Rati o o f  energy u s ed to energy content o f  o i l  = 

2 . 3  x 1 0 - 3 

The energy consumption figures pres ented do not inc lude the 
energy uti l i zed in transporting the o i l  to or from the s i te . 

7 . 8  LABOR 

To construct and operate any one o f  the faci l ities for twenty 
years would require the fo l l owing amounts o f  l abor , measured 
in man-years of e ffort : 

s i te Total Construction °12eration* 

We s t  Hackberry 1 2 0 7  4 8 2  7 2 5  
Expans i on 

Bl ack Bayou 1 1 7 6  4 5 1  7 2 5  
vi nton 6 8 3  2 7 5  4 0 8  
Bi g H i l l  9 6 9  4 1 5  5 54 

The use o f  thi s l abor repre s ents an irretri evab l e  res ource 
c ommi tment s ince the 1 abor s ervices consumed wou ld not be 
avai l ab l e  for other activity . 

*As sumes 3 0  month fi l l  and 5 month wi thdrawal times with five 
c omp l ete cyc l e s  over the twenty year time peri od for faci l i ty 
operati on . 
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7 . 9  CAP I TAL 

The cost o f  construction and operation for e ach o f  the a l ter
native s i tes in the Texoma region is as fo l l ows ( mi l l ions o f  
1 9 7 6  do l l ars ) :  

s i te 

We s t  Hackberry 
Exp ans ion 

B l ac k  Bayou 
vinton 
B i g  Hi l l  

Construction 

1 8 5  

1 8 1  
9 0  

1 3 0  

Operati on ( range/ye ar ) 

1 . 8  - 7 . 5  

1 . 8  - 7 . 5  
1 . 0  - 4 . 2  
1 . 2  - 6 . 3 

Thes e  fi gures do not inc l ude the value o f  s tored o i l , the 
transportation co sts associ ated with transporting the o i l  from 
p l ace of purchase to Sun Terminal , or the cost o f  l and . These 
c ap i tal co sts are i rretr i evab l e  s ince materi a l  costs are con
s i dered,  as a worst case , irretrievab l e  due to the l ack o f  
re l i ab l e  s alvage value estimate s , whi le energy and l abor 
s ervi ce costs are i rretri evab l e . 

7 . 1 0 SUMMARY 

I rreversible or i rretri evab l e  commi tments o f  resources 
resul ting from the construction and operation of an S PR 
fac i l i ty inc lude the l o s s  o f  envi ronmental productivity al ong 
p ipel ine r i ghts -o f-way and at the s ite ; the des truction or 
organi sms and marsh and terre strial vegetati on ; the c ommi tment 
of s teel and c oncrete whi ch have l imited s e condary u s e  poten
tial ; the consumption of energy and l abor servi ce s ; and the 
use o f  c ap ital res ources . 
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8 . 0  SUMMARY OF PROPOSED AND ALTERNAT I VE ACT I V I T I E S  

8 . 1  INTRODUCT I ON AND SUMMARY 

I n  the Texoma region , four s a l t  dome s are being cons idered 
as potential SPR s torage s i tes : a p roposed s ite , We s t  Hack
b e rry exp ans ion , with three al ternative s .  Alternative s i tes 
are the B l ack Bayou dome , the Vinton dome , and the B i g  Hi l l  
dome . The Su lphur Mines s a l t  dome whi ch i s  a l s o  i n  the Texoma 
region is being deve loped as an ESR s i te . I t  is being 
deve l oped in addition to the 2 1 0 mi l l ion b arre ls o f  o i l  s to rage 
proposed for the s e  four s ites . Thi s chap ter pre sents a summary 
o f  the prop o s e d  and al ternative activities at e ach o f  the 
four s ites . For e ach s ite , a des cr iption o f  e ach p roposed 
maj o r  system i s  fo l l owed by a de s cripti on of any alternative 
system which has been considered and wou l d  serve the s ame 
functi on . For a more detailed de s cription o f  a l l  proposed 
systems , refer to Chapter 2 .  A summary map i s  provided for 
e ach s i te detai l ing the prop o s e d  fac i l i ty de s i gn . 
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8 . 2  SUMMARY OF PROPOSED S I TE ACT I V I T I E S : WEST HACKBERRY EXPANS I ON 

s i te Layout 

Proposed : Fi fte en additional we l l s  to be dri l led for 
the exp ans i on of the SPR fac i l i ty wou ld be 
sp aced at a minimum o f  6 0 0  feet apart and 
would a l l  be l o c ated on dry l and . App rox i 
mate ly 1 . 8  m i l e s  o f  new ro adways would b e  
nee ded for acc e s s  t o  the we l l s , a l l  ro adways 
wou ld be l o c ated on l and requir ing a 
minimum o f  c l earing and grading . P ip e l ines 
connecting the we l l s  and the central p l ant 
wou ld be laid b e s i de the acc e s s  ro adways . 
The varlOUS ons ite p ipel ine connectors 
would be buried . 

Alternative : None 

Central P l ant Fac i l i ties 

P roposed : The p l ant would be located on a 4 0  acre tract 
adj ac ent to the ESR s i te . The central p l ant 
fac i l i  ties would serve both the E S R  p l ant and 
the SPR expans i on s i te . Bui l dings woul d  be 
requi red to house the main o ffice , a l l  
e l ectrical control equipment , a rep a l r  shop , 
and a chemical l ab .  

Alternative : None 
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Raw Water Sys tem 

Prop o s e d : The raw water intake for the West Hackb erry s ite 
woul d  be loc ated on the s outh bank o f  the l CW ,  
approximately 4 . 3 6  miles north o f  the s i te . The 
intake/pump ing stati on' would be loc ated in a 
dredged s l ip . Water wou l d  be trans ferred to the 
s i te through a 48 - inch diameter pipe ( 1 3 , 0 0 0  feet 
of prestre s s ed concrete pipe for marshl ands and 
1 0 , 0 0 0  feet of steel p ip e  for the p ortion under
neath Bl ack Lake ) .  Submarine cab l e s  para l l e l ing 
the p ip e l ine from the s i te to the intake/pump ing 
s tati on wou l d  p rovide the e l ectric power for the 
p ump s . 

Al ternative : An alternative water system for both the ESR 
and SPR exp ansion wou l d  be located on Black Lake . 
Thi s wou l d  requ i re one o f  the fo l lowing des ign 
al ternati ves ( 1 )  dredging a sump from the lake 
bo ttom near the shore , ( 2 )  dredging a 2 8 0 0 - foot 
l ong open channel from the shore into Bl ack Lake , 
or ( 3 ) constructing a rectangu l ar box intake in 
B l ack Lake which is connected to the onshore 
pump ing station by a 3 3 0 0 - foot l ong 6 6 - inch 
di ameter p ipe . The intake s tructure wou l d  cons i s t  
o f  a p l atform supporte d  on p i l ings with mul tip le 
s creens fo r minimi z ing imp ingement o f  trash and 
o rgani sms . Water wou l d  be transferred to the 
s tor age s ite through a 3 6 11 di ameter pipel ine by a 
total o f  4 pump s located at the intake station . 

Another alternative s ource o f  water supp ly wou l d  
be the C al c a s i eu Ship Channe l , 4 miles e a s t  o f  
the s i te . A pump station ( requiring 3 or 4 acres ) 
would be constructed adj acent to the channel on 
l and built up from former spo i l  areas . Power 
s upply from local uti l ities wou ld be avai l ab l e  at 
the s i te . 

S ince it i s  p l anned to construct a brine di sposal 
l ine to the Gul f  of Mexico , the option o f  building 
a paral l e l  water s upply l ine was examined . A remo te 
p ump ing station on an o f fshore p l atform , a remote 
p ower s upply for o ffshore pump s , and extens ive 
mu ltip le screening to minimize entrai nment o f  
organisms wou l d  be required . 

An alternative method o f  provi ding electric power 
to the pump s on the l CW wou l d  be to s tring ove rhe ad 
transm i s s ion l ine s from the s i te . The uti l i ty 
p o l e s  would be located in the marshes on the 
western s i de o f  Black Lake . 
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Br ine D i sposal 

Proposed : The b rine di spo s al system p l anned enta i l s  the c on
s truction o f  a p ipel ine to the Gul f  o f  Mex ico fo r 
direct di spo s a l  into the s e a . 

I nitially the b rine l e aving the caverns would be 
p l aced in a 1 7 5 , 0 0 0  barrel brine s ettl ing and 
surge pond at the central pl ant area . From here , 
the b rine would b e  trans ferred through a pipel ine 
which would p aral lel Calcas ieu Ship Channe l .  After 
l e aving the coast , the pipeline would extend to the 
di ffuser location , 7 . 0  miles o f fshore . 

Alternative : An alternative route fo r the b rine dispo s a l  
p ip e l i ne wou ld be wes t  o f  and paral l e l  to Highway 
2 7 . For mos t  o f  its route al ong Hi ghway 2 7  the 
p ipel ine would b e  p l aced in the S tark ' s  Canal . 
As the br ine l ine l e aves the coast at Ho l ly Be ach , 
i t  would extend to the s ame di ffuser l o c ation as 
p l anned for the prop o s ed route . 

o i l  Di stribution Sys tem 

Proposed : The di s tribution pipel ine to the Sun Terminal at 
Nederl and , whi ch is p l anned for cons truction under 
the ESR devel opment , wou ld a l s o  be used for the 
SPR devel opment . 

Alternative : None 

Land Requirements 

Prop o s e d : About 2 2 0  acres o f  the ons i te fac i l ities at Wes t  
Hackberry are be ing devel oped in the Early Storage 
Reserve Program . The central p l ant area would b e  
l o c ated on thi s tract . 

Another 1 6 0  ac res would be requi red for the SPR 
exp ans i on s i te and woul d  include only the 
additional s torage we l l s , ro adways , and pipel ine 
connecti ons . The o i l  pipel ine would serve both 
the ESR and the SPR exp ans ion fac i l i ti e s . The 
prop o s ed brine disp o s al p ipel ine to the Gul f  o f  
Mexico woul d  require a permanent right-o f-way 
total ing 1 7 6  acres . The pipel ine cons truction 
r i ght- o f-way would require 3 8 9  acres . Thus , a 
total o f  5 4 9  acres woul d  b e  temporarily or per
manently c ommi tted for the deve l opment of the We st 
Hackb erry exp an s i on . 

Alternative : None 
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8 . 3  S UMMARY OF ALTERNAT IVE S ITE ACT IV I T I ES 

8 . 3 . 1  B lack Bayou 

S i te Layout 

Proposed : The 1 5  s to rage we l l s  wou ld be located on 
e levated p l a t forms spaced roughly on 
6 0 0  feet cente r s  over the marsh on the 
e a s te rn hal f  of the sal t dome . A few new 
acce s s  c ana l s  would be required to construct 
and maintain all 1 5  we l l s . Approximately 
1 0 6 , 0 0 0  cubic yards o f  new canal cuts would 
be dredged . A dredge spo i l  area o f  approxi 
mately 1 0  acre s would be needed . Because 
we l lheads mu s t  be accessed by barge , for 
construc t i on and workover , a sma l l  equipment 
barge would be inc luded in the equ ipment 
de s ign . A t imber dock with moor ing p i l e s  
would be cons tructed o n  the c ana l j u s t  
south and acro s s  the road from the centr a l 
p l ant ar e a . h barge s l ip would be required 
para l l e l  to the canal� The dredge spo i l  
would b e  depo s i ted on dry l and adj acent to 
the barge s l ip .  No new roadway s would be 
requ ired . P ip e l i ne s  conne c ting the we l l s  
and the central p l ant wou l d  b e  bur ied i n  
the mar sh a long the ac c e s s  c anal s .  

Alternative : None 

Centr a l  P lant Fac i l i t i e s  

Proposed : The c entra l p l ant wou ld inc l ude a l l  pump s , 
pump bui ld ing s , control bu i ld i ng s , o f f ice , 
surge pond s , sur f ace tankage , meter ing 
sys tems , and trans forme r s . The p l ant s ite , 
about 1 0  acre s , would be cons tructed upon 
l and f i l l . All bu i ld ings and permanent 
s tructur e s  would be suppor ted on concrete 
p i l ings for s tabi l i ty . Ad j acent to the central 
p l ant wou l d  be an e qu ipment yard o f  sever a l  
acr e s . Bu i ld ings would be r equired t o  
hou s e  t h e  m a i n  pump s , t h e  m a i n  o f f i c e , a l l  
e l e c t r i c a l  contro l equipment , a repair 
s hop , and a chemic a l  l ab . An e s t imated 
9 1 , 0 0 0  cub i c  yards of f i l l  mater i a l  wou ld 
be r equired to r a i se the low l y ing mar sh 
l and ( 0  to 5 fee t )  to a suitable he i ght 
( 6  to 8 f ee t ) . 

Alternative : None 

8 . 3 - 1 



Raw W a ter S y s tem 

Propo sed : A water i ntake station wou ld be cons truc ted 
on the e a s tern s ide o f  t he B l ack Bayou 
channe l . The i ntake s truc tu re would cons i s t  
o f  a p l at form ( 1 0 ' x 1 0 ' )  suppor te d  on 
p i l i ngs w i th mul t iple screens for minimi z i ng 
imp i ngeme nt o f  organi sms . A sump wou l d  b e  
d redged f rom the s ide o f  the c hannel to 
minimi z e  i n f l ow re s tr ic t ions and sand e n
trainment . Approxima te l y  6 0  cub i c  yards 
would be dredged a nd then depo s i ted in the 
d e s i gnated d i sp o s a l  ar e a . A 3 6 " pipe l i ne 
conne c t io n  o f  about 3 , 5 0 0  f e e t  l ong would 
b e  laid para l l e l  to other ons i te p i p i ng 
to the c entr a l  p lant and i n to the 1 7 5 , 0 0 0  
b a rr e l  r aw water s urge pond . A 3 , 0 0 0  b a r r e l  
w a te r  tank located o ns i te wou ld be used for 
s ta r t- up operations . 

Alternat ive : Two po s s ib l e  a l ternat ive s were considered . 
S i nc e  i t  i s  p lanned to b u i ld a b r i ne d i sp o s a l  
l i ne to t he Gul f ,  t h e  option o f  bu i ld i ng 
a par a l l e l  water s upelv l i ne �a s suqqes ted . 
Thi s would requ i r e  a remote pump i ng station 
o n  an o f f s hore p l a t f orm . I n  add i tion , a 
remo te power supp ly wou ld be ne eded for 
the pumps at the o f f s hore s i t e . 

The o ther pos s ib le source for water supply 
would be the I CW abo u t  2 m i l e s  north o f  the 
s i t e . This a l terna ti ve would r equi re a 
longer water supp ly p ip e l i ne and the con
s truction of an o f f s i te pump ing s tation on 
the b a nk of the ICW . The required p i p e l i ne 
would f o l low the same route 2 . 7  miles a long 
the B l ack B ayou Cuto f f  channel as proposed 
for the oil d i s t r ib u tion connec t i on . The 
pump i ng s ta t ion would i nc lude a dredged 
sump o f  about the s ame s i z e  as proposed for 
B l ack Bayou . I t  would a l s o  requ i re a 
sepa r a t e  t r ans forme r area t o  prov i d e  pow e r  
f o r  t h e  p u mp s . 
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B r i ne D i sp o s a l  

P ropo s e d : The proposed s y s tem c a l l s  f o r  a 2 7  mi l e , 
3 6 " p i p e l i ne i nto the Gul f o f  Mex i co . 
The p i p e l ine route p r e s e nt ly b e ing cons ide red 
wou l d  p a s s  through marsh for the en t i re 
d i s tance but wou l d  fo l l ow an e x i s t i n g  
T r an scontinental G a s  P i p e l ine Company r i ght
o f -way for 9 0  percent of the d i s tance . The 
br ine l e aving the cave rns wou l d  emp ty into 
a 1 7 5 , 0 0 0  barre l s e t t l ing and surge pond at 
the cent r a l  p l ant area . 

A l te rnat ive : An a l ternat ive to the b r i ne p i p e l i ne to 
the Gu l f  o f  �·1e x i co i s  a deep we l l  inj ec tion 
sys tem . 

Oi l D i s tribution S y s tem 

P ropo sed : The E S R  p i p e l i ne p l anne d b etween \'i'e s t  
H ackb er ry and the S un Termi nal a t  Nede r l and , 
Texas , wou l d  p a s s  w i thin 2 . 7 mi l e s  o f  the 
B l a c k  B ayou s torage s i te . A 2 . 7  m i l e  
connec tion a long B l ack B ayou Cuto f f  t o  the 
wes t H ackb e rry p i p e l i ne on the lCW ( p l u s  
th e requ ired pump s a nd tank s )  i s  t h e  only 
deve lopment nec e s s ary to comp l e te the 
d i s tr ib u tion sys tem for B l ack Bayo u . 
Ac cord i ng to present p l ans , the 4 2 "  p i p e 
l i ne c onnec tor would be l aid a long o n e  s i d e  
o f  the B lack B ayou Cuto f f  channel b o t tom . 
A m i n imum o f  5 f e e t  o f  cover wou ld be 
r equi r ed to ma inta in s i te c learance for 
b arge tr a f f ic . The total p ip e l i ne length 
f r om B l ack Bayou to Neder l a nd i s  ab o u t  
2 8  m i l e s . 

Al terna t ive : None 
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Land Requ i r emen t � 

P roposed : About 2 3 0  acres would b e  needed at B l ack B ayou 
to develop the o ns i te faci l i ti e s . Thi s area 
would i nc l ud e  10 to 1 2  acre s for the centr a l  
p lant and 1 0  acres fo r dredge d i spo s a l , i n  
addi t i on t o  t h e  requi red s to rage we l l s , acce s s  
cana l s , and water i ntake s tation . 

The b r i ne d i spo s a l  p ip e l ine to the Gul f  o f  
Me xico would requi r e  a p e rmane nt r i ght-o f-way 
to t a l i ng 1 6 3 . 7  acre s . A larger area ( 2 4 8  
acre s )  would b e  a f f ec ted during the p ip e l i ne 
constru c t i on . 

The o i l  d i s t r ibut ion p i p e l i ne conne ction 
wou ld require a permanent r i ght- o f -way 
tota l i ng 16 acre s . Ab out 26 a cre s would be 
af f e c te d  dur ing its construct ion . Thus , 
a total o f  4 1 0  acres would b e  p e rmanently 
commi tted for the deve lopment o f  the Black 
B ayou s i te . 

A l t e r n a t i v e : N o n e  
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8 . 3 . 2  Vi nton S a l t  Dome 

S i te Layout 

Propo sed : The 6 s torage wel l s  at the vi nton dome 
faci l i ty wou l d  b e  spaced 8 0 0  f e e t  apart 
and would all b e  located on dry land . N ew 
roadway s would b e  requi red f o r  a c c e s s  to the 
we l l s  and central p l ant faci l i t ie s . 
Ap p ro x imate ly 1 . 0  m i l e  o f  new r o ad con
s truction wou l d  be needed . Al l roadways 
w ou ld b e  located on dry land , requ i r ing 
a minimum o f  c l e a r i ng and grad i ng . The 
one we l l  located on the f a r  nor th s ide 
o f  the lake wou ld be conne c ted by pipe l ines 
s upported by p i l ings acro s s  the l ak e . Al l 
othe r  ons i t e  l i ne s would be buri ed . 

Alte rna tive : None 

Central P l ant Fac i l i t i e s  

Propo s ed : P re l imi nary d e s i g n s  indicate t h a t  o i l  
i nj e c t ion pump s , b r i ne i nj ection pumps , 
and raw water i n j ec tion pump s wou l d  b e  
housed i n  a central pump b u i ld ing located 
in the c e ntra l p l ant area . Current d e s i gns 
a l so spe c i fy e le c t r i c  pump s and equipment 
w i th power b e i ng s upp l i ed by local u t i l i ti e s . 
No o n s i te backup gene ration i s  p l anned . 

Oi l pump s are u s ed f o r  i n j ection and w i th
d rawa l  operat ions . Pipel i ne tran s f e r  pump s 
( l ocated at Sun Te rmina l )  are used for 

pump i ng oil to the s i te . F i l l  operations 
require oil trans f e r , oil i n j e c tion , and 
b r i ne d i sposal pump s . Wi thdrawa l operations 
requ ire o i l  d i sp l acement , water supply pump s , 
and o i l  i n j e c t i on pump s  used for trans f e r  to 
th e dock . 

Another bui ld i ng wou l d  be required to hou s e  
t h e  ma i n  o f f ice , a l l  e l e c tr i c a l  control 
equipment , a repair shop , and a chem i c a l  
l abora tory . Bui l d ing s r e q u i r e d  f o r  hou s i ng 
pumps , contro l equipment , l ab oratory , and 
repai r shop wou ld b e  b u i l t  upon conc rete 
s l ab s . I n  c a s es o f  insu f f i c i ent s o i l  
b e a r i ng s trength , rei nforced conc r e t e  p i l i ngs 
would s upport beams upon which the f l oor 
wou ld b e  l aid . 
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The p l ant area would b e  an e s t ima ted 6 a c r e s  
and wou ld r e q u i r e  a minimum o f  c l e a r ing 
a nd grad l ny . Ad J acent to the p l d n t  a r e a  
would b e  a n  equ ipme nt y ard o f  r o �ghly 4 
acre s . A secur i ty fence would e nc lo s e  both 
the p lant area and equipment yard . 

Alterna t ive : None 

Raw Water :s y s tem 

P ropo s e d : For the l e ach i ng o f  new caverns and for the 
d i s p l acement of s tored o i l , r aw water wou ld 
be supp l ied from the Vinton dra inage c ana l 
located about 1 . 5  m i l e s  e a s t  o f  the dome . 
This waterway i s  about 1 0 0  fee t w ide by 
15 f e e t  deep and is connec ted to the l ew 
5 . 5  mi l e s  to the south . 

The pipe l ine to this area wou l d  b e  a 3 6 "  
l i ne proceed ing from the centr a l  p l ant area 
due s outh acro s s  the dome for 0 . 4  m i le s . 
Then i t  wou ld turn e a s t  for abo u t  0 . 6  mi l e s  
( pr ai r i e )  and nor the a s t  a long a l i gh t  duty 

road for 1 . 2 5 mi l e s  unt i l  i t  intersects w i th 
the cana l . The f inal leg i nc lude s 0 . 9 mi l e s  
o f  pra i ri e  and 0 . 3 5 m i l e s acro s s  wooded 
area e nd i ng at the we s tern spo i l  b ank o f  
the cana l . Tot a l  p i p e l ine would b e  2 . 5  
mi l e s  i n  length . The i n t ake s ta t i on wou l d  
b e  b u i l t  on a n  i n l e t  dr edged o f f  the V i nton 
drai nage cana l , so a s  to avo i d  any i nter
rup ti o n  o f  water supply due to ship traf f i c . 

The intake s tructure des ign would f o l low 
s tandard eng i neer i ng procedur e and be i n  
comp l i ance w i th t h e  Hydrau l i c  I n s t i tute 
S t andard s .  I t  wo uld cons i s t  o f  can type 
pump s submerged to a minimum depth of 3 or 
4 f e e t . The i ntake cans would be located 
i n  the d redged i nl e t  a s  menti oned above , 
a nd would b e  s i z ed to c reate an i ntake 
ve lo c i ty o f  0 . 5  feet per second or l e s s . 
This would r e s u l t  in l e s s  b i o - foul ing o f  
the intak e  s creen ing s t ructure s . 
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The raw water ho l d i ng pond would be de
s igned to ac comodate the l arge s t  vo l ume 
of water pumped during any four hour 
period ( a  f low rate of 3 4 3 , 0 0 0  BID ) . 
The wa ter wou ld be held for thi s amount 
of t ime for s e t t l ing purpo s e s . There fore , 
the pond would be d e s igned to hold 6 0 , 0 0 0  
barre l s .  Thi s i s  a volume o f  1 2 , 5 0 0  
cubic yards r e su l t i ng in average dimen sions 
o f  about 1 5 0  x 2 2 5  x 1 0  feet deep . The 
wa l l s  o f  the pond wou ld be s loped at 4 5  
degrees f o r  s tructural i ntegr i ty . The 
ma ter i a l  r emoved during cons truc t i on would 
be used for earthen d i k e s  at the s i te and f o r  
t h e  con s truction o f  roads and bu i l d ing 
founda tions . 

A1 Le r � ci C lv e : Thre e po s s ib le a l te rn a t i v e s  w e r e  con
s i de re d  in l i eu of the p ropo sed use o f  
V i nton drai nage canal f o r  raw wate r s upp ly . 
S i nce i t  i s  p roposed to co nstruct an o i l  
pi pel i ne t o  the I eW , the op t i on o f  laying 
a para l l e l  water supp ly l i ne was sugge s ted . 

Ged Lake , which l i e s  di rectly ad j acent to 
the s i te , was cons idered as a po s s ib l e  raw 
water source . 

S ub sur face aqu i f e r s  were a l s o  consi dered as 
po s s ib l e sour c e s  of l eaching wate r . The se 
aqu i f e r s  c ons i s t  of ma s s ive ly b edded sands 
wh ich ex tend f rom near the surface to deeper 
than - 1 , 0 0 0  feet thro ughout the area . 

B r i ne D i spo sal Sys tem 

P ropo se d : The current d e s ign spe c i f i e s  b ri ne di spo s a l  
i nto sub surface s a l i ne aqui fe r s . The b ri n e  
w o u l d  f low through a 2 4 " epoxy l i ne d  s t e e l  
p i p e  to the di spo sal we l l s and inj ected i nto 
the ground . The we l l s  a r e  located approxi
ma te ly 2 mi l e s  south o f  the s i t e  and cons i s t  
o f  1 0  we l l s  i n  a l i near array wi th 1 0 0 0  f o o t  
i nterva l s . Appro ximately e ight o f  t h e  t e n  
we l l s  w o u l d  be i n  a mar sh w i th acce s s  by a 
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new b arge c ana l . The se w e l lhea d s  would be 
cons tructed on 30 x 3 0  foot e l evated p l a t
forms and therefore , no l and f i l l  wou l d  b e  
requi red . T h e  new b arge canal , whi ch would 
b e  2 . 2  miles l ong b y  80 feet wide b y  7 feet 
deep , trave r s e s  both mar s h  and dry l and so 
that the dr i l l  r i g  barges would have e a sy 
acce s s  to a l l  the w e l l  s i te s . The total 
amount o f  mate r i a l  removed dur i ng the 
dredg i ng of thi s  c anal wou ld b e  about 2 4 1 , 0 0 0  
cub i c  yards . The d i spo s a l  o f  thi s dredged 
mate r i a l  a long the banks of the s e  cana l s  
would r equire approximately 3 5  ac r e s  o f  mar sh . 

The p ip e l i ne l e adi ng to the d i s po s a l  w e l l s  
would b e  a tot a l  o f  2 . 7 5 m i l e s  i n  leng th . 
Beg inning at the c e ntral p l ant area i t  
wou ld head s outh ac ro s s  prai rie f o r  0 . 5  
m i l e s  c ro s s i ng a sma l l  road in the proce s s . 
The route wou l d  turn e a s t  for 0 . 7 5  mi l e s  
fo l lowing the s ame route a s  the p ropo s e d  
w a te r supp ly pipe l i ne , and the n south f o r  
1 . 5  m i le s , a l l  ac ros s prairie . At thi s 
point , i t  wou ld i nter s e c t  wi th the we l l  
connec t i ng p ipe l i ne s  a t  approxima t e ly 
midpo int o f  the di spo s a l  f i e l d . 

Other c omponents o f  the b r i ne d i spo s a l  sys tem 
are a b r ine surge pond and a b ank o f  pumps . 
The pond , w hi ch would b e  a 6 0 , 0 0 0  b arrel 
l ined open strncture , w a s  desi gned to be 
capab le o f  a four hour hol d i ng time dur ing the 
highe s t  b r i ne f low rate expe r l e nced . T he 
b r i ne woul d  b e  he ld to al low for s e t t l i ng 
b e fore i t  i s  pumped to the dispo s a l  f i e ld 
and i nj ec ted into deep w e l l s . The pond wou ld 
also serve a s  a surge point i n  the event 
of an i nj ection we l l  b ack- up or system 
rup ture . The dimensions of thi s pond woul d  
b e  approxima tely 1 5 0  x 2 2 5  x 1 0  feet deep 
w i th the wal l s  s l anted a t  4 5  degre e s  for 
s tructural integ r i ty .  About 1 2 , 5 0 0  cub i c  
y ards o f  earth would b e  removed dur ing 
construction of this pond that wou ld b e  used 
for dike s ,  road s , o r  b u i l d i ng foundations 
on the s i te . 
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Al ternat ive : The only environmenta l ly accep t ab le 
a l ternat ive to deep w e l l  bri ne inj e c t ion 
would b e  d i spo s a l  i nto the Gul f  of Mexico . 

O i l  D i s tribution S y s tem 

P ropo s ed : Crud e  o i l  wou l d  b e  pump ed b e tween the 
Vi nton s i te and Sun Terminal in Neder l and , 
Texa s , v i a  a propo sed 3 1  m i l e  long pipe l ine . 
A new 7 . 5  m i l e  x 4 2 �  p i pe l i ne would connect 
w i th the propo sed oil p ip e l ine from the 
We s t  H ackbe rry ESR s i te to the S un Te rmina l . 
Thus , the 3 1  mi l e s  f rom the Vinton s i te to 
Sun Terminal would inc lude part of the 
origina l  ESR p ip e l ine 

Bo th o i l  s upp l i e s  for s torage and the n 
d i s tribu t ion o f  the s tored o i l  wou l d  b e  
hand l e d  a t  Sun Termina l .  

A 2 0 , 0 0 0  barre l o i l  t ank would be located 
on s i te for surge purpo s e s . The d ike 
surround ing the t ank wou ld be des igned 
to contain the total vo l ume of the tank 
in the event of a maj or l e ak . A l s o  inside 
th i s  d ike are a would be a 3 0 0 0 barrel 
b l anke t oil t ank . The b l anke t oil i s  
required dur ing l eaching ope r a t i ons to 
maint a in a hi gh pr e s sure o i l  l ayer above 
the brine . 

The d i s tr ibut ion p ip e l ine wou l d  be connected 
to the mani f o ld s i de of the o i l  inj ection 
pumps . The s e  pumps wou ld serve to i n j e c t  
o i l  dur ing f i l l  and o i l  tr ans fer t o  the 
terminal dur ing wi thdr awa l . 

A l ternative : None 

Land Requirements 

P ropos ed : The ce ntra l  plant area would requi re 6 acres 
o f  l and i nc l ud i ng pond s and tank s . An 
addi tiona l 4 acres wou ld be required adj acent 
to the central p l ant for the s to rage of 
equ ipment such as par ts and ma chinery . Total 
land area a t  the s i te , i nc lud i ng centr a l  
p lant , w e l l head s , and acce ss road s , would 
amount to app roximate ly 6 0  acres d i r e c t l y  
no rth and wes t o f  G e d  Lak e . 
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A 5 0  foo t p e rmanent ri gh t- o f-way i s  requi red 
for ma i ntenanc e  o f  the p ipe l ine . During 
con struc t ion , howeve r ,  a temporary 7 5  foot 
right-of-way is needed o n  dry land and 1 5 0  
feet o n  w e t  land . 

The i ntake s tation on vi nton drai nage canal 
would requi re 1 acre , i nc lud i ng a dredged 
i n let . Total pe rmanen t land requireme nts 
for a l l  propo sed pipe l ine routes and phy s i c a l  
fac i l i ti es a s so c i a ted w i th th i s  s i te would 
b e  app roximately 1 5 0  acre s . 

Al ter nat ive : None 
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8 . 3 . 3  �i g  H i l l  S a l t  Dome 

S i te Layo ut 

Propo s e d : Th e twe lve proposed caverns would b e  arranged 
i n  a 3 x 4 l i near array . They a re pos i t io ned 
i n  the c e nter of the dome to avoid any 
co n f l i c ts w i th exi sti ng produc t i on around 
the rim o f  the dome . 

On s o l i d  dry ground , such a s  exi sts a t  th e 
B i g  H i l l  s i te , the we l lheads at the s tor age 
we l l s would not requ i r e  spec i a l  s truc tures 
( e . g . , p l a t forms ) . S ome l and has been 
c u l ti vated o n  the h i gh portions o f  h i l l  over 
the dome , i nd i c a t i ng that f arming is b e i ng 
c onduc ted i n  the area . The o ns i te p i p e l i ne 
connec tors would be bur ied to minim i z e  the impact 
to graz i ng land a t  the s i te . 

Al l the roadways o n s i te for a c c e s s  to we l l
heads wou ld be on dry l a nd , req u i r i ng a 
minimum o f  c l ea r i ng and grad i ng . About 1 . 5  
mi l e s  o f  new roadway s would b e  neede d . 

Alternat ive : None 
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Central P l ant Fac i l i t i e s  

P ropose d : Pre l iminary d e s i gn s  indi cate that a l l  o i l  
i n j e c t i on pump s , b r ine i n j e c t i on pumps , and 
r aw water i n j e c tion pump s would be housed in 
a central pump b u i l d ing , or o ther appropri ate 
sound attenuating s truc ture , located in the 
p lant area ( see F i gure 2 . 7 - 5 ) . A man i f o l d  
s y s tem in t h e  p lant a r e a  wou l d  be u sed t o  
d i rect t h e  f low a n d  wo uld not be housed in 
a bu i lding . 

Another bu i ld i n g  would be requi red to house 
the ma in o f f i c e , a l l  e l e c t r i c a l  cont r o l  equ i p 
men t , a repair shop , and a c hemi c a l  l ab . At 
thi s lab , br ine s amp l e s  would be ana ly z ed to 
cal culate the r a te of new l e aching . Also , 
t e s t s  wou ld be conduc ted on crude o i l  s amp l e s  
to de termine the i r  compatib i l ity wi th o ther 
s tored o i l s . 

B u i ld ings required for housing pump s , con tro l 
equ ipme n t , l aborato ry , and repa i r  s hops wo uld 
be bu i l t  upon concre te s l ab s . I n  cases o f  
i n su f f i c ient s o i l  bear ing s trength , r e i n forced 
concrete p i l e s  wou ld suppor t be ams upon wh i c h  
t h e  f loor would be l aid . 

The plant area wou l d  be an e s timated 1 0  acre s , 
inc lud ing an equipment yard , and wou ld require 
a min imum o f  c l ear ing and grad ing . A se cur ity 
fence wou ld e n c l o s e  both the plant area and 
equipment yard . 

A l te rnat ive : None 
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Brine D i sposal Sys tem 

Propo sed : The brine displ aced during le aching and crude 
o i l  fi l l  operations would be pumped through a 
3 6 - inch di ameter epoxy- l ined s teel pipe for 
direct di sposal into the Gul f .  

The pipel ine route for br ine di sposal woul d  
extend in a southe asterly direction from the 
dome , fo l l owing an existing pipel ine right-o f
way for 5 . 5  miles unti l it inters ects with the 
I CW .  This leg includes 1 . 5  m i l e s  o f  prairie , 
which i s  adj acent to the dome , and 4 miles o f  
marsh and i s  the s ame route as prop o s e d  for 
the raw water supp ly p ipel ine . I t  cro s s e s  
S a l t  Bayou and a dirt road in the proce s s . The 
route would then cro s s  the I CW ( perpen
di cul arly ) ,  and proceed 0 . 5  miles acro s s  mar sh 
in the s ame direction . At thi s  po int , it would 
cro s s  a branch of s tar Lake and c ontinue 
through marsh for about 3 miles to the Gul f  
Coas t ,  cro s s ing a dirt road along the way . At 
the coast , the p ip e l ine wou l d  cro s s  s tate Ro ad 
87  and coastal be ach total ing 0 . 7  miles . The 
entire route to the Gul f  Coast wou l d  be about 
9 . 2  m i l e s . The brine di ffusor ports would be 
loc ated about 3 . 5  m i l e s  o f fshore at thi s  po int 
( perpendi cular ) ,  in a water depth o f  3 0  feet . 
The total br ine p ip e l ine wou l d  be 1 3 . 2  m i l e s . 

other c omponents o f  the br ine di sposal system 
are a brine surge p ond and a b ank o f  pump s 
( Fi gure 2 . 7 - 5 ) .  The pond would be a 1 2 0 , 0 0 0  
barre l l ined ,  open s tructure and i s  de s i gned 
for a four-hour ho lding time during the hi ghes t  
brine flow rate exper ienced . Thi s pond serves 
as  a s ource for detecting and removing any 
o i l  that may be mixed with the brine , as we l l  
a s  a s urge point in the event o f  a system mal
function . The dimen s i ons o f  thi s  p ond would be 
approximately 2 5 0  x 1 7 5  x 1 0  feet deep with 
wal l s  s l oped 4 5  degrees for s tructural integrity . 
About 2 5 , 0 0 0  cub i c  yards o f  e arth wou ld be 
removed dur ing i ts construction and go into 
dikes , ro ads or building foundations on the s ite . 
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Alternative : An alternative p ipel ine route for the 
brine dispo s al sys tem was cons idered . The 
altern ative route i s  3 . 3  m i l e s  l onger than 
the p ropo sed route , but traverse much l e s s  
marshl and . The tota l length o f  thi s  l ine 
would be 1 6 . 5  m i l e s , or about 1 1 . 5  miles 
to the Gul f  coast . 

Raw Water Sys tem 

Prop o sed : For the leaching o f  new c averns and for the 
displ ac ement o f  stored o i l , raw water would 
be supp l i ed from the l ew located 5 . 5  m i l e s  
s outh o f  the dome . A 3 6 - inch di ame ter p ipe 
is p l anned to fo l low the same route as the 
brine dispo s al l ine . When the l ine inter
sects the l ew an inlet would be dredged for 
the intake s tructure . By p o s i tioning the 
intake ports o ff o f  the waterway any inter
rup tions o f  a cons tant water supp ly due to 
ship tra ffi c  would be avo ided . 

The intake structure de s ign woul d  fol low 
standard enginee ring procedure and be in 
comp l i ance with the Hydr aul i c  Institute 
Standards . The intake ve loc ity would be 
at 0 . 5  feet per se cond or les s , thus min
imiz ing the b i o - foul ing o f  the intake 
screens due to entr ainment o f  marine 
organi sms . 

other components o f  thi s  system include a 
raw water tank , pond , and pump s . Water taken 
from the l ew would be pumped at 1 5 0  p s i  to the 
s i te by four 7 0 0  hp units l ocate d at the intake 
s tation . 

The raw water pond wou ld be des i gned to 
accommodate the l argest vo lume of water during 
any four hour period . The p ond would there
fo re be 1 2 0 , 0 0 0  barre l s  in vo l ume , with 
dimens i ons 2 5 0  x 2 7 5  x 1 0  feet deep . The 
wal l s  o f  the p ond would be s l oped at 4 5  degrees 
for s tructural integrity .  The material removed 
during construc tion of thi s  pond ,  2 5 , 0 0 0  cub i c  
yards , would be u s e d  for earthen dikes at the 
s i te and for the construction o f  ro ads and 
bui lding foundati ons . 
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Alternative : The al ternative pipel ine for thi s  system i s  
identical t o  the a l ternative brine route 
d e s c r ibed above , but termin ates at the l ew . 
Thi s  route wou ld be 7 . 5  mi l e s  in length , and 
a lthough it is two mi l e s  longer than the pro
po sed route , i t  trave r se s muc h l e s s  mar s h . 

O i l  Di str ibution System 

Proposed : Crude o i l  wou ld be tran sported between the B i g  
H i l l  s ite and Sun Terminal in Neder l and , Texas 
via a new propo sed 27 m i l e  x 4 2  inch pipel ine . 
Sun D i s tr ibut ion Terminal i s  the init iating 
p o int of the Texoma pipel ine wh ich woul d  be 
used for in l and d i s tr ibut ion o f  oil stored 
at Big H i l l .  Supp ly wou l d  be from tank e r s  
exc lus i ve l y  a n d  d i s tributi on operations would 
ut i l i z e  both tankers and i n l and oil pipe l ine s . 

A 2 0 , 0 0 0  barrel o i l  tank wou l d  be located on
s ite for surge purpose s .  Thi s  tank woul d  be 
a c y l indrical steel structure approx imately 
40 feet h igh and 50 feet in d i ame te r . The d ike 
surround ing the tank wou l d  be d e s i gned to c on 
-tain the total volume o f  t h e  tank in the event 
of a maj or leak . Also , i n s i de thi s  dike area 
wou l d  be a 3 0 0 0  barrel b l anket o i l  tank . The 
b l anket o i l  is required dur ing l e aching 
ope r ations to maintain a h igh p r e s s ur e  o i l  
layer above the br ine ( a s  d e scr ibed i n  Append ix 
A) . The approximate d ime n s i on s  of thi s  tank 
wou l d  be 2 0  feet h igh with a 3 2  foot d i ame te r . 

The propo sed d i s tr ibut ion pipel ine proceed s 
in a norther l y  d i rec tion away f rom the s ite 
and wou l d  proceed for approxima te ly 3 . 5  mi l e s  
a l ong B ig H i l l  road . From th i s  point , the 
pipel ine wou l d  proceed in a nor the a s te r ly 
direc tion to Sun Terminal . 

The d i str ibuti on p ip e l i ne would be conn ec te d  
t o  t h e  man i fo l d  s id e  o f  t h e  o i l  i n j ec tion 
pump s . These pump s would s e rve to i n j e c t  o i l  
during f i l l  and to tran s fer o i l  t o  the term inal 
dur ing withdrawal . 
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A l ternative : The a l ternative pipe l i ne route for this sy s tem 
is about one mi l e  shor ter than the propos ed route . 
Thi s  route wou ld run north to H ighway 7 3 , f o l l ow
ing thi s road for f i ve mi l e s . Then the route 
turn s  nor theast unt i l  it r eache s the Neches River , 
then southe a s t  to Sun Termina l . 

Land Re quirements 

Proposed : The c entral plan t  area a t  th i s  s i te wou l d  require 
about 1 0  ac res o f  land includ ing pond s , tanks 
and other s tructure s .  The total l and encompa s se d  
by t h e  p l an t  a r e a  and t h e  twe l ve we l l he ad s  would 
be approx ima t e l y  2 3 0 acre s . 

The land requirements for the proposed pipel ine 
route s are given in Table 2 . 7 - 3 . As noted , a 
5 0  foot permanent r i ght-of -way i s  required for 
ma intenance o f  the pipel ine . Dur ing construc t i on , 
howeve r , a temporary 7 5  foot r ight - o f -way i s  
needed on dry l and and 1 5 0  feet i s  ne eded ove r 
we t land . 

Intake s tat ion on the l ew would require about 
an a c re of spo i l  bank . Thi s  inc l ude s the 
dredged inlet and intake s tructures . 

Total permanent l and requirements for a l l  pro
posed rout e s  as we l l  a s  phy s i c a l  fac i l i t i e s  
wo uld be approx imat e l y  7 1 5  acre s . 

Alternative : None 

3 . 3 - 1 �  
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8 . 3 . 4 No-Action Al ternative 

A description o f  the no- action alternative and its imp acts , 
as  it app l i e s  to the enti re p rogram , i s  p rovided in the Final 
Programmati c SPR E I S  ( FE S - 7 6 - 2 ) .  The no - ac tion alternative 
within the Texoma group of al ternative exp ans ion s i tes could 
take one of the two forms : ( 1 )  in ful fi l l ment o f  the require
ments in the Energy Po l i cy and Conservation Act the Dep artment 
o f  Energy may be o b l i gated to increase the devel opment within 
one of the other p roposed regi ons o r  within an enti rely new 
region ; or ( 2 ) the petrol eum s to rage c apacity deve l oped 
throughout the country may p rove adequate without additi onal 
s torage in the Texoma area . In e i ther c as e , the impacts 
a s s o c i ated with the SPR described in s ection 4 wou l d  not occur 
and the exi s ting environment , with an ESR faci l ity ,  in the 
Texoma region as described in secti on 3 would be maintaine d .  
Howeve r ,  i f  the fi rst a l  ternati ve l i s te d  above fo l lowed a 
dec i s ion not to deve lop an SPR s to rage fac i l ity in the Texoma 
are a ,  other imp acts woul d  result : tho se a s s o c i ated with any 
al ternate s i te or group o f  s i tes . S ince many o f  the c andidate 
SPR s i tes are a l s o  l o c ated in the Gul f Coast Regi on , it i s  
l ikely that many o f  the imp acts resulting from the deve lopment 
o f  the rep l acement storage c ap ac i ty woul d  be s ub s tantially 
the s ame as tho s e  for the Texoma group . However , the detai led 
imp acts o f  any particular faci l i ty are s i te speci fic and wou l d  
b e  discussed in the E I S  f o r  that s i te . I f  the second alter
native l i sted above fo l l owed a no -deve l opment dec i s ion in 
the Texoma region , the only new imp act would result from the 
fact that the o i l  whi ch was to be s to red in Texoma s alt dome ( s )  
would not be avai l ab l e  in that region . 

8 . 3 - 2 0  



9 . 0  CON S ULTAT I ON AND COORD I NAT I ON WITH OTHERS 

In preparation o f  the Draft Environmental Impact S tatement 
numerous agenc ie s ,  governmental un i t s , othe r group s , and 
ind ividua l s  were con sul ted for in formation and techn i c a l  
exper ti se . A comp l ete l i st o f  the s e  group s i s  found i n  
this chapte r . 

9 . 1  COORD I NAT I ON AND CONTACTS WITH OTHERS 

Federal Agenc i e s  

Un i te d  S tate s Army Corp s o f  Engin e e r s  
Vicksbur g , Mis s i s s ippi 
Galve st:on , Texas 
New Or lean s , Loui s iana 

Nation a l  Oceanographic and At�o sphe r i c  Admin i s tration 
Washington , D . C .  

Environmental Protection Agency 
Re s e arch Trian gl e , North Caro l ina 

Department o f  Tran sportati on : O f f ic e  o f  Pipe l ine S a f e ty 

U .  S .  Coast Guard 

Department of Commerce : Bureau o f  the Census 

Department of Interior : Bureau o f  Mine s  

U .  S .  F i sher i e s  and Wi l d l i fe Service : 
Galve s ton , Texa s , 

Ecological Service 

Advi sory Counc i l  on H i storic P r e servation 

State Agenc i e s  

Lou i s i ana Wi l d l i fe and F i she r i e s  Commi s s i on 
Lake Char le s ,  Lou i s i ana 

Lou i s i ana Air Contro l Commi s s ion 

Lou i s i ana S tate Department o f  H ighway s  
Loui s i ana Archaeo logical Survey and Ant iqu i t i e s  Commi s s i on 

Texas Water Deve lopment Board 
Aus t in , Texas 

Texas Water Qua l ity Board 
Aus t in , Texas 

Water Po l lution Contro l Board 
Aust in , Texa s 

9 . 1 - 1  



S tate Agen c i e s  ( continued ) 

Southeast Texas Regional P l ann ing Commi s s ion 
Neder land , Texa s  

Texas Employment Commi s s i on 
Austin , Texas 

Texas State Department of H i ghways 

Texas Department of Community Affairs 

Texas Department o f  He a l th Re sourc e s  

Texas A i r  Contro l Board 

Texas Parks and t-;ri l d l i fe Commi s s ion 
Port Arthur . Texas 
Texas H i s tor i c a l  Comm i s s i on 

Loca l  Agenc ie s 

Vinton waterwork s 
Vinton , Loui s i an a  

Chambe r  o f  Comme rce 
Nede r l and , Texas 
Port Arthur , Texas 
Be aumont , Texas 
Orange , Texas 
Winn ie , Texas 
Vinton , Lou i s i ana 

o ther 

C a l c a s i e u  p i lot Associ ati on 
Lake Char le s , Loui s i an a  

Coastal Envi ronments , Inc . 
Baton Rouge , Lou i s i an a  

Hen ley Envi ronmental Services 
Austin , Texas 

Lamar Un ivers ity 
Be aumont ,  Texas 

Coasta l Studie s Institute : Loui s i ana S tate Un ive r s i ty 
Baton Rouge , Loui s i ana 

McNee s e  State Un i ve r s it y  
Lake Char le s , Loui s i ana 

9 . 1 - 2  



S ab ine Water fowl Re fuge 
Lake Charl e s , Lou i s i ana 

Texas A & M Un i ve r s ity : Moody C o l l e ge of Marine S c ience s 
Galveston , Texas 

Un ive r s i ty of Southwe s t  Loui s i ana 
Lake Char le s , Lou i s iana 

We s tern Oi l and Gas As s o c i at i on 

Sun O i l  Company 
Ned e r l and D i str ibution Terminal 

Sabine p i l o t s  

Texas Sportman ' s  As soci ation 
Port Arthur , Texas 

Amoc o  Produc t i on 
Lake Char l e s , Lou i s i ana 

Calc asieu P ar i sh P o l icy Jury 
Lake Cha r l e s ,  Loui s i ana 

9 . 1 - 3  





9 . 2  ENVI RONMENTALLY ORIENTED PERMITS AND L I CENC E S  

A number o f  F e d e r a l  regu lations w h i c h  m u s t  be comp l i ed w i t h  
are l i sted in T ab le 9 . 1 . Also inc l uded in the l i s t  a re s tate 
and l oc a l  r egul at ion s which are r e l evan t to the program . DOE 
wi l l  c on s u l t  w i th t h e  agen c i e s  in charge of imp l ementing 
t he s e  r e gu l a t i o n s  pursuant to the I nt er governmental Coordination 
Ac t o f  1 9 6 8 .  

9 . 2 - 1  
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Table 9 . 1  Regulatory Bodies and Their Jur isdic t ional Concerns 

AGENCY 

FEDERAL 

1 .  U . S .  Army Corps o f  
Engineer s ,  Galves ton , 
District Engineer 

REGULATORY JURISDICTIONAL CONCERNS 

General Regulatory Policies 

A.  Permit required for all structures o r  work 
includ ing excava t ion , dredging , and 
disposal a c t iv i t ies in navigable waters 

B .  Permit s  required f o r  all activities that 
alter or modify the cours e , condit ion , 
location , o r  capacity o f  a navigab le water 

C .  Permit required for cons truction of f ixed 
s t ructures on the outer c ont inental shelf 

D .  Permit required for all discharges o f  
dredged o r  f ill mater ial into nat ional 
waters 

E .  S tructures under o r  over a navigable water 
are cons idered to a f fect the navigable capacity 
o f  the wat erbody 

F .  S t a f f  gages , t ide gages , water recording 
devices , water quality t e s t ing devices and 
s imilar s c ient i f ic s t ructures , and survey 
a c t ivities do no t require s eparate permi ts 
provided there is no interference with 
naviga t ion 

G .  N o  p ermit will be granted to work in 
wetlands unles s  the b enef its of the propo s ed 
alteration outweigh the damage to the 
wetlands and the proposed alteration is 
necessary to real ize tho se b ene fits 

H .  Evaluat ion of p ermit applications will take 
into cons iderat ion the impac t s  of the 
propo sed proj ect on wildl i f e  r esources , 
water quality , and h i s t o r ic , s cenic , and 
recrea t ional sites . 

REFERENCE 

33 CFR 3 2 0  

3 3  CFR 3 22 . 3  

3 3  CFR 3 2 2  

3 3  CFR 3 2 2 . 3 ( b )  

3 3  C F R  3 2 3  

3 3  CFR 3 2 2 . 3  ( a )  ( 1 )  

3 3  CFR 3 2 2 . 4 ( e) ( f )  

3 3  CFR 3 20 . 4 ( b ) ( 4 )  

3 3  CFR 320 . 4  ( c ) ( d ) ( e) 

REMARKS 
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Tab le 9 . 1  Regulatory Bodies and Their Jurisdict ional Concerns 

AGENCY 

2 .  U . S .  Coas t Guard , 
District Commander 
of 8th Coast Guard 
District (New Orleans ) 
(No Permit Required) 

3 .  U . S .  Environmental 
Pro tect ion Agency ,  
Region VI 

REGULATORY JURISDICTIONAL CONCERNS 

I .  Federal agency applicants for permits are 
responsible for assur ing that their activi
t ies directly affecting the coastal zone 
are cons istent with approved S tate coastal 
zone managemen t programs 

Coas t Guard Regulat ions on Oil Spills 

A. Letter of  intent to operate oil trans fer 
fac ility 

B .  No t ice of Discharge of  Oil 

C. Fac ilities and Ves sels for Transport ing and 
Hand ling Petroleum 

D .  Large Oil Trans fer Facilitie s  

E .  O i l  Transfer Operat ion 

Regulat ions on Policies and Procedures for 
the National Pollutant Discharge Elimination 
Sys tem (NPDES ) 

REFERENCE 

33 CFR 320 . 4 (h) 

33  CFR 154 

33  CFR 154 . 110 

33  CFR 153 

33  CFR 151 . 154 

33  CFR 154 

33 CFR 156 

40 CFR 125 

1 .  These Regulat ions proscribe the policy 33  USC 1 2 5 1  nt 
and procedures to b e  followed by the 
Administrator of the U . S . E . P . A .  pursuant 
to Sect ions 4 0 2  and 403 of the Federal 
Water Pollution Control Act . 

REMARKS 

Letter of  int ent 
must b e  submit ted 
and approved 60 
days prior to 
date the oper
at ion is intended 
to begin . 

No t ice for oil 
spilled and dele
gat ion of  respon
s ibility for 
cleanup . 

Provides equipment 
requirements and 
criteria for 
operations monies . 

Regulated oil 
trans fer . 
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Table 9 . 1  Regulat ory Bodies and Their Jurisdictional Concerns 

AGENCY REGULATORY JURISDICTIONAL CONCERNS 

2 .  Requires permit . • .  for any industrial dis
charge int o  navigable waters including the 
"contiguous zone" territorial sea . Such a 
permit would probably be necessary for dis
charge o f  effluents from the o ff-shore and 
on-shore terminal was t e  trea tment facilities . 
In addition , should the NPDES permit system 
requirements not apply to a part icular 
operat ion , cer t ification is s t ill required 
from the EPA administrator (or from appro
priate des ignated S tate or Interstate 
agencies) whenever a Federal license or 
permit is being sought for act ivit ies 
which may result in discharge into the 
navigable waters . 

Regulations on Oil Pollution Prevent ion 

A Spill Prevention , Cont rol , and Counter
measures Plan ( SPCC) mus t  be prepared for 
each oil handling facility , within s ix 
months o f  the commencement of facility 
operations . An acceptable plan mus t  b e  
implemented at each facility within 1 
year after operations commence . 

Regulations on Transportation for Dumping , and 
Dumping of Materials into Ocean Waters 

Permit for ocean dumping required for b r ine 
disposal . 

Regulat ions for Underground Inj ection Control 

Solut ion mining , sub surface hydrocarbon storage , 
and subsurface brine disposal , must be carried 
out in conformance with the Safe Drinking Water 
Act (PL 93-523)  
Dra f t  Regulations and EPA Administrator ' s  De
cision Stat ement #5 are the present EPA 
guidelines for determining compliance with the 
above Act .  

REFERENCE 

40 CFR 112  

40 CFR 112 . 3  

40 CFR 2 2 0  

40 CFR 220-229 

4 2  USC 300 f 
et . seq . 

41 CFR 1 7 0  
39 CFR 69 

REMARKS 

The S tate o f  
Louisiana does 
not yet have an 
approved program 
for issuing NPDES 
permits . However , 
the S tate has to 
cert ify that i t  
has seen and 
approved the 
permit appli-
cat ion before 
EPA will act on 
it . 



\.0 
N 
I 

iJl 

Tab le 9 . 1  Regulatory Bodies and Their Jurisdict ional Concerns 

AGENCY 

4 .  Department of Interior 
Fish and Wildlife 
Service 

5 .  Department of  Commerce 
Nat ional Marine Fishery 
Service 

6 .  Department of  Trans
porat ion , Office 
of  Pipeline Safety 

STATE 

7 .  

8 .  

Louisiana S tream 
Control Commission 
( enforcement agency 
is the Louisiana 
Divis ion o f  Water 
Pollution Control) 
(Baton Rouge) 

Louis iana Air 
Control Commission 
( enforcement agency) 
is the Louis iana 
Divis ion of Air 
Control and 
Occupational 
Health 

REGULATORY JURISDICTIONAL CONCERNS 

Air Pollut ion Control 

Protection o f  Wildlife 

Wildlife Preservat ion 

Sets Standards for Pipeline Carrying 
Petroleum or Hazardous Materials 

(a)  

( b )  

Certif ica t e  o f  Approval required for 
permiss ion t o  discharge wastes into the 
public water . 

State must approve applications for NPDES 
permits before submiss ion to U . S .  
Environmental Protect ion Agency 

( c )  Permit for was t e  disposal . 

(a)  Certificate of  Approval for construct ion of  
sources of  air pollution emiss ions . Appl ies 
to onshore turb ines , barge loading and un
loading facil it ies , surge tanks , pumps , and 
rela t ed facilities . 

REFERENCE 

40 CFR 6 0  

16 U S C  661-666 

REMARKS 

New Source perform
ance testing mus t 
be provided 

Fish and Wildlife 
Coordinat ion Act 

1 6  USC 1 5 31-1540 Endangered Species 
Act 

16 USC 661-666 
16  USC 1 5 31-1 5 40 

49 CFR 1 9 5  

Louisiana Regulation 
Requiring Submiss ion 
of Reports for the 
Discharge of 
Industrial Was t e  . 
40 CFR 1 2 3  Subpart A ,  
Section 1 23 . 3 .  

Louis iana Air 
Control Regulations 
Section 6 . 1 .  

Certificate o f  
Approval required 
3 to 12  weeks 
before beginning 
discharges . 

At present , no 
permit is required 
if only crude o il 
is handled 
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Table 9 . 1  Regulatory Bodies and Their Jurisdiction Concerns 

AGENCY 

9 .  Louisiana 
Archaeological 
Survey and 
Antiquities 
Commission 

10 . Louis iana State 
Art , Historical and 
Cult ural Preservat ion 
Agency 

11 . Louis iana S tate 
Divis ion o f  Health 
Bureau of  Environ-
mental Services 

12 . Louisiana State 
Department of  
Conservation 

REFERENCE JURISDICTIONAL CONCERNS 

(b) Approval for open burning o f  land c learing 
debris is not speci f ically required at present 
so long as the guidelines s t ipulated in the 
air control regulat ions are met .  However , it 
is advisable to not ify the Division prior to 
such burning t o  determine that predicted 
amb ient air quality and atmospheric condit ions 
at the t ime of burning will be suitab l e  and to 
alert the Division that burning is planned and 
will be properly conducted . 

Preservat ion of Archaeo10gica'1 and His torical 
Resources 

S tate Historic Preservat ion Off icer 

( a )  Permit for ins t allat ion o f  sewage treatment 
facilit ies and for disposal of solid and 
oily was tes . 

(b ) Plans and specifications must b e  approved 
before const ruct ion of a water supply 
syst em is commenced . 

(a)  Well drilling for brine product ion . 

(b ) Inj ection wells for salt water or wast e  
disposal . 

( c )  Permit required for storage of hydrocarbons . 

REFERENCE 

Louis iana Air Con
trol Commis s ion 
Regulat ions Section 
11 . 0 .  

Louisiana Rev . 
S tat ; Sect . 
4 1 . 1601-1613 

16 USC 469-

REMARKS 

Requires a Sur
vey in the 
impacted area 
b e fore construc
t ion commences . 

Chapter 10 . Sanitary 
Codes , Sect ions 10 . 50 
and 10 . 56 . 4 ,  State of 
Louis iana 

La . Rev . S tat . 
Sects . 30-1 , 
e t . seq ;  Stat e
wide Order 29-B 
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Table 9 . 1  Regulatory Bodies and Their Jurisdictional Concerns 

AGENCY 

13 . Louis iana State 
Department of 
Highways 

14 . Louis iana State 
Land Off ice 

15 . State of  
Louis iana Depart
ment of  Pub l ic 
Works 

16 . Louis iana State 
Fire Marshal 

17 . Not Es t abl ished 

18 . Louis iana Wild
l ife and 
Fisheries 
Commiss ion 

19 . Texas Air 
Control Board 

REGULATORY JURISDICTIONAL CONCERNS 

Right-of-way for p ipelines and power l ines passing 
under or over highways . 

(a)  Righ t-of-way for p ipeline cros s ing state
owned lands and navigable waterways . 

(b)  Surface lease for storage and transportat ion 
of oil and gas . 

(a)  Levee Integr ity - for p ipel ine cro s s ing , 
construc t ion of ramps for access to the 
pipeline ; construct ion of  a dock . 

(b) Permit to lay pipelines under or across 
navigable waterways or across stream . 

(c)  Letters of  obj ect ion or no obj ection 
concerning construc t ion of barge facilities and 
tanker facilit ies . 

(a) Approval of plans and specificat ions for all 
barge facilit ies , tanker facilit ies , and 
pipeline construc t ion . 

Compl iance with Coas tal Zone Management Plan , when 
adop t ed . 

Commiss ion will submit l e t t er of obj ec t ion or 
no obj ect ion to Corps , consultat ion and 
coordinat ion with Commiss ion required . 

Permit required for construct ing and operat ing 
surge tanks , dock facilit ies used to load vessel s , 
and o ther air contaminant sources at the new 
tanker facility at Nederland , Texas 

REFERENCE 

La . Rev . Stat . 
Sect s . 4 1 : 1 1 7 3-1174 

La . Rev . Stat . 
Sect . 38 . 1  
e t . seq . 

La . Rev . Stat . 
Sects . 
4 0 : 1561-1563 
4 1 : 1 262-1269 

La . Rev . Code 
Title 5 6  

Texas Clear Air Act 
(Art icle 4 4 7 7 - 5 )  
Sect ion 3 . 2 7  Texas 
Regulat ion VI , Rule 601 

REMARKS 



Tab le 9 . 1  Regulatory Bodies and Their Jurisdict ional Concerns 

AGENCY 

20 . Texas General 
Land O f f ice 

21 . Texas Parks 
and Wildlife 
Department 

REGULATORY JURISDICTIONAL CONCERNS 

Easements required to use state-owned lands for 
construction of  pipeline and new t anker facil ity 
at Nederland , Texas . 

Dredging permit may be required for const ruct ion 
of pipeline and new t anker facility at Nederland , 
Texas . 

22 . Texas Department (a) Permit for discharge o f  was t e  into public 

\J) 
IV 
I 

OJ 

of Wat er Resources waters . 

(b)  Permit required prior t o  construct ion o f  a 
treatment facil ity . 

( c )  A wast e  discharge from any indust r ial , pub lic 
or private proj ect or development which con
s t i tutes a new source of pollution is required 
to have the highest and best degree of  treat
ment availab le under exi s t ing t echnology . 

( d )  Not i fication must b e  given within 24 hours 
of any spill or accidental discharge . 

( e) Act ivit ies which are inherently capable o f  
caus ing spillage or acc idental discharge of  
polluting substances are subj ect to regula
t ions or preventive measures adop t ed by the 
Board . 

( f )  Cert if icat ion o f  NPDES permit 

(g)  Permit s  required for s torm water runoff . 

REFERENCE 

Texas Wat er Qual ity 
Act , Chapt er 21 , 
Vernon ' s  Texas Wat er 
Code , S ect ion 21 . 07 9  

Texas Wat er Quality 
Rule 6 3 5 . 6  

Texas Water Quality 
Rule 6 3 5 . 4  

Texas Water Qual ity 
Rule 6 3 5 . 6  

Texas Water Quality 
Rules , Sect ion 645 . 

REMARKS 

O f f ice will submit 
letter of obj ection 
or no obj ect ion to 
Corp s . 

Department will sub
mit letter of  
obj ect ion or no 
obj ect ion to Corp s . 

Board will submit 
lett er o f  obj ection 
or no obj ec t ion 
to Corps . 

I f  treatment 
facilities are 
built in a flood 
area , the des ign 
report shall 
describe pre
caut ions taken to 
prevent was te from 
ent ering 
floodwaters . 

Board will submit 
lett er of obj ec t ion 
or no obj ec t ion 
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AGENCY 

2 3 .  Texas Department 
of Water Resources 

24 . Texas Department 
of Water Resources 

25 . Texas Air Control 
Board 

26 . Texas Railroad 
Commission 

REGULATORY JURI SDICTIONAL CONCERNS 

Certificat ion that well casings are suf f i
ciently sealed and that use o f  wells will not 
contaminate fresh water supplies . 

( a )  Appropriate permit required f o r  u s e  o f  
surface waters and leaching and dis
placement . 

(b ) Appropriat ion permit required for use o f  
surface waters for water supply sys tem 
for human use . 

(a)  Cons truct ion permit required for any 
facility that may emit air contaminants . 

(b ) Operating permits are issued for any 
fac ility that emits air contaminants . 

( a )  Not i f ication o f  drilling operat ions 
relating to o i l  act ivit ies . 

(b ) Permit for oil p ipelines 

( c )  Submiss ion o f  monthly s torage reports 
and annual p ipeline operat ion r epor t s . 

REFERENCE REMARKS 

Texas Water Cons ervat ion 
Rules and Regulat ions 
( Rules 8 and 13)  

Texas Water Code 
Chapter 5 and 6 .  

Texas Clean Air Act 
(Ar t icle 4 4 7 7 - 5 )  
Sect ion 2 . 37 ;  Texas 
Regulat ions VI , 
Rule 6 0 1  

Texas Clean Air Act 
(Ar t icle 447-5) , 
Section 3 . 28 . 

Texas Railroad 
Commiss ion 
Rules and Regulat ions 

Rule 7 0  

Annual Report o f  
wat er taken from 
s treams and reser
voirs may b e  
requested . 

Plans and spec i f i
cations are to b e  
submitted for 
determining com
p liance with air 
control  s t andards . 
Application mus t  b e  
made within 6 0  days 
after operat ion 
commences ; moni
toring dat e  may b e  
required . 
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Table 9 . 1  Regulatory Bodies and Their Jurisdictional Concerns 

AGENCY 

27 Texas General 
Land O f f ice 

28 . Texas S tate 
Department of  
Highways 

29 . Texas Historical 
Commission 

30 . Texas Parks 
and Wildlife 
Department 

31 . Texas Department 
of Health 
Resources 

REGULATORY JURISDICTIONAL CONCERNS 

Right-o f-way for pipelines crossing public 
lands . 

Right-of-way for pipelines crossing highways . 

(a) Not ification o f  findings o f  survey con
duct ed to determine whether Nat ional 
Register of  Historic Places property 
would be affected by the proj ect . 

(b)  Not i fication of  f indings o f  survey con
duct ed to determine whether properties 
which would be eligible for nomination 
to the Nat ional Register of Historic 
Places would b e  affec t ed by the proj e c t . 

(a)  No permit required if  all dredged spoil 
will be used t o  backfill p ipeline t rench , 
and stream banks will be returned to 
original condi t ion after p ipeline 
construct ion . 

(b)  As above , and , if  b eaches will b e  returned 
to original condition after use of Gulf 
water for leaching and displacement . 

(a) Approval of plans and specifications required 
before construct ion of water supply system ,  
for human use , i s  commenced . 

( b )  Permit required for collection , handling , 
s torage , and disposal o f  municipal or 
indust rial solid was t e . 

REFERENCE 

16 USC 4 7 0  ( 0  
"Nat ional Historical 
Preserva tion Act 
of 1966 . 

Executive Order #11593 
"Pro t e c t ion and En
hacement o f  the Cul
tural Environment , , . 
May 197 1 .  

Texas Parks and 
Wildli fe Department 
Rules 1 2 7 . 30 . 01 . 001 -

1 2 7 . 30 . 0 7 . 001 

REMARKS 

Office will sub
mit let t er of  
obj ection or no 
obj ection to 
Corps . 

Office will sub 
m i t  letter o f  
obj ec t ion or no 
obj ection to 
Corp s . 
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Tabl e  9 . 1  Regulatory Bodies and Their Jurisdict ional Concerns 

AGENCY 

LOCAL 

3 2 . Cameron Parish 
Policy Jury 

3 3 .  Jefferson County 
Commissioners 
Court 

34 . Jefferson County 
Drainage 
Dis trict 7 

35 . Orange County 
Commiss ioners 
Court 

36 . Orange County 
Drainage 
District 

REGULATORY JURISDICTIONAL CONCERNS 

( a) P ermits requirea Ior construct ion of docks , 
pipelines , and buildings to exist ing dock 
and new tanker facili t ies . 

(b ) Approval required for crossing roads , ditches , 
canals , and waterways during p ipeline con
struction . 

Permit required for crossings o f  county roads and 
and o ther county property due to construct ion o f  
p ipeline t o  tanker facility . 

Permi ts for pipeline laid across drainage ditches . 

Permit required for cross ings o f  county roads 
and any other county property due to construc t ion 
of p ipeline to t anker fac ility . 

Permit required for crossing drainage ditches due 
to cons truc tion of p ipeline to tanker facility . 

REFERENCE REMARKS 





9 . 3  Partie s f rom whi c h  commen t s  wer e  reque s te d  

Federal 

Depar tment of Agr i cu l ture 
Department of the Army 
Department o f  Commer c e  
Department o f  Defense 
Department of Hea l th , Education , and We l fare 
Departme n t  of Hou s i ng and U rban Deve l opment 
Department of the Interior 
Department of Labor 
Department o f  S tate 
Depar tment of Transportation 
Department of the Treasury 
Advi sory Counci l  on H i stor i c  P r e s e rvat ion 
App a lachian Reg ional Commi s s ion 
Counc i l  on Envi ronmental Qua l i ty 
Energy Re search and Deve l opme nt Admin i s tration 
Environmental P rotect ion Agency 
Fede ral Ene rgy Admi n i s tration ( 1 0 Re gional O f f i ce s )  
Fede ral Powe r Commi s s i on 
Inte r s tate C omme rce Commi s s ion 
Nationa l S cience Foundat ion 
Nuc lear Re gul atory Commi s s ion 
Tenne s s e e  Va l l e y  Authority 
Water Re sour c e s  Counc i l  
National Oceanic and Atmo sphe r i c  Admi n i s tration 
U . S .  F i sh & wi ld l i fe Service 

S tate ( Loui s i ana ) 

Loui s i ana State C l earinghouse 
Loui s i ana Department of Ju s t i ce 
Loui s i ana A i r  Control Commi s s ion 
Lou i s i ana wi l d l i fe & F i she r i e s  Commi s s ion 
Loui s i ana O f f shore Te rminal Author i ty 
Loui s i ana Department o f  C onse rvat ion 
Lou i s i ana Stream Control Commi s s i on 

S ta te ( �rexa s )  

Texas S tate C le a r i nghouse 
Texas S o i l  and Water Conse rvat ion Board 
Texas Rai lroad Commi s s ion 
Texas P a rk s  and w i l d l i fe Department 
Texas Water R i ghts Commi s s ion 
Texas Water Deve l opment Board 
Texas Wate r Qua l i ty Bo ard 
Texas Dep artment of Agr i cu l ture 
Texas I ndus tr i a l  Commi ss ion 
Texas Air Control Bo ard 
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State Departme nt o f  H i ghway s and Pub l i c  T r ansportation 
Bureau of E conomi c Geo logy 
Gene ral Land O f f ic e  
Texas Fore s t  Service 
Texas Departme nt of Health Re sources 
Texas Co astal and Marine Counc i l  
Te xas H i s t o r i cal Comm i s s ion 
D ivis ion o f  Natural Re sources and the Envi ronment 
O f f ic e  o f  State-Federal Re l a t ions 

Lo c a l  

C ame ron P a r i s h  P o l i c e  Jury ( LA )  
C a l c a s ieu P a r i s h  P o l i ce Jury ( LA )  
Ibervi l l e  P ar i s h  P o l i ce Jury ( LA )  
I be r i a  P a r i s h  P o l i ce Jury ( LA )  
Je f fer son C ounty ( TX )  
Or ange County ( T X )  

Other 

A c ad i ana P l anning and Deve lopment D i s t r i c t  
Ame r i c an P e t ro l eum I n s t i tute 
Center for L aw and S o c i a l  P o l i cy 
E l e c t r i c  P ower Re s e arch I n s t i tute 
Envi ronmental D e f e n s e  Fund , I nc . 
Env i ronmental P o l i cy Cente r  
Friends o f  t h e  E a rth 
Fund for Anima l s , I n c . 
I n s t i tute o f  Gas T e chno logy 
I nter s t ate N atural Gas As s o c i ation 
I z aak Wal ton League of Ameri c a  
Ene rgy Con s e rvation Commi ttee-Keys t o  Education f o r  

E nvi ronmenta l P ro t e c t i on 
N at ional Assoc i at ion o f  Count i e s  
National Audubon S o c i e ty 
National Parks and Conservation As s o c i at ion 
National League of C i t i e s  
National Re source De fense Counc i l , I n c . 
National Wi ldl i fe Fede r a t i on 
New York S tate - O f f i ce o f  Ene rgy Analy s i s  
U . S .  Con f erence o f  May o r s  
Ame r i c an Li ttoral S o ci e ty 
Edi son E l ec t r i c  I ns t i tute 
N ew O r l e ans Audubon S o c i e ty 
South Central P l anning and Deve lopment C ommi s s i o n  
K a i s e r  Engine e r s  
F lo r i d a  Aubudon S o c i ety 
Loui s i an a  Wi ld l i fe Federation 
O l i n  Chemi c a l s  
Loui s i ana Envi ronmental P r o f e s s ional As soc i at ion 
Baton Ro uge Audubon S o c i e ty 
Counc i l  on the Env i ronment 
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The State s - I tem 
Orleans Audubon S o c i e ty 
C a l c as i eu Rod & Gun C l ub 
E c o l ogy Center o f  Lou i s i ana 
S i erra C l ub , De l t a  Chapter 
S ierra C l ub , N . O .  G roup 
Le ague of Women Voters 
Lou i s i ana Powe r & L i ght 
The Fund f o r  Animal s  
The Time s - P i cayune 
The Courier 
C anoe & Trail Shop , I nc . 
RE STORE , Inc . 
Nat ional Audubon S o c iety 
S i erra C lub- Gu l f  Coast Reg ional Con s e rvation Committee 
S i erra C l ub - S outhern P l ains Reg i onal Con s e rvat ion Commi ttee 
LOOP , I nc . 
Se adock , Inc . 
A l l i e d  Chemi cal 
Gul f  S tates Mar i ne F i she r i e s  Commi s s i on 
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9 . 4  PART I E S  FROM WHOM COMMENTS WERE REC E I VED 

The comments on the Dra ft Environmental Imp act Statement 
addres se d  herein are thos e  receive d  by the Dep artment o f  Energy 
within the all otted comment peri o d . C op i e s  o f  those letters 
of comment are contained in Appendix V .  

Comments received by DOE a fter the exp i ration o f  the 
time period a l s o  have been cons i dered in the prep aration o f  
thi s Final Environmental Imp act S tatement t o  the degree practi 
c able within s uch time l imits , but are not addres s e d  indivi 
dually within Chapter 9 .  
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9 . 4 . 1  DEPARTMENT OF THE ARMY , NEW ORLEANS D I STRI CT ,  
CORPS OF ENGI NEERS 

COMMENT a 

" There are numerous 
and spec i e s  in the text , 
are mi s quoted . I I  

RESPONSE 

mi s spelled and/or mi sused genera 
and several b i o l ogical references 

The draft envi ronmental statement was reviewed by qua l i 
f i e d  profe s s i onal b i o l ogists for c orrect u s age o f  b i o logical 
nomencl ature and accuracy of the ecol ogical and b i o logical 
secti ons . We regret any errors and have c orrected tho se 
detected . The nomencl ature used was the mos t  c urrent accepte d  
form and , in many c a se s , the new s c i enti fi c names have not 
reached the general l i terature . 

COMMENT b 

li The statements on p age s 3 . 2 - 2 1  and B . 2 - S 7  whi ch des cr ibe 
Choup i que I s l and as being cre ated by fi l l i ng with dredged 
materi al are incorrect . The i s l and is the re sult o f  a dredged 
c uto ff a s s o c i ated with the construction of the C a l c as ieu Ship 
Channel . I I  

RE SPONSE 

The s tatements in question have been reworded . Choup i que 
I s l and was formed as indi c ated in the c omment . However , much 
o f  the cuto ff area has app arently been built up with fi l l . 

COMMENT c 

li The s ections whi ch de s cribe the envi ronmental s etting 
o f  e ach proposed proj ect s ite shoul d  include di s cu s s i ons o f  
the vecto r p rob lems and potenti a l s  that exi s t  at each s i te . 
The imp act sections a l s o  s hould d i s c u s s  the imp acts o f  the 
p roposed proj ects o f  the vector problems and potenti al s .  I I  

RESPONSE 

No vector prob l ems and potenti a l s  have been i denti fied . 
The Texas Department o f  He alth has Gommented that no adverse 
p ub l i c  o r  envi ronmental health e ffects should b e  expected i f  
the B i g  Hi l l  s ite i s  deve l oped . The state entomo logist for 
Loui s i ana ( Paul S chepp f ) r e l ated that , in general , vectors 
transmi tting s e ri ou s  human diseases are not present i n  the 
C ameron and C a l c a s ieu Parish are a .  The only knowledge o f  
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potential p rob l ems in recent years has been the detection , 
by the Calcas i eu Parish survei l l ance program , o f  st . Lou i s  
encephalitis in b irds . A mos quito c ontrol program i s  operated 
in b oth Cameron and Calcas i eu Parishes . 

COMMENTS d 

" Revi ew o f  the adver s e  imp acts which wou l d  be c aused by 
construction of the B i g  Hi l l , vinto n ,  and B l ack Bayou faci l ities 
indicates that the se environmental imp acts wou l d  be severe 
and unneces s ary s ince adequate c apacity would be afforded by 
expans ion o f  the We s t  Hackberry s ite . II 

RESPONSE 

Other s ite s bes ide s  Wes t  Hackb erry are cons i dered as 
a lternatives to the devel opment of the requ i red s torage c apacity 
at Wes t  Hackberry . The acti on prop o s e d  in the E I S  i s  to s tore 
the oil in the We st Hackberry salt dome . 

COMMENT e 

li The brine disposal l ine di f fu s e r  for the Wes t  Hackberry 
s ite mus t  b e  located at a sufficient dis tance o ffshore in 
the Gul f  and we s t  o f  the Calcas i eu Ship Channel s o  as to pre
c lude introduction of waters of higher s al inities to the Ship 
Channel and Calcas i eu Lake . The brine di sposal sys tem , 
including the settl i ng ponds , mus t  b e  p roperly constructed 
and monitored to insure that only the l ower s al i nity level s  
proj ected in the draft E I S  would enter the s urrounding marsh
l ands and the Gul f .  I I  

RESPONSE 

The results of the analys i s  by NOAA , uti l i z ing the M I T  
Trans i ent P l ume mode l , indicate that for the prop o s ed di ffuser 
s ite the maximum exce s s  s a l initi e s  o ccurring in the vicinity 
o f  the Calcas ieu S hip Channel woul d  be on the order o f  0 . 1  
ppt . Such an exc e s s  would occur roughly every four days and 
would p e rs i s t  for l e s s  than 24 hours . Because the M I T  model 
did not take into acco unt vari ations in the water depth , the 
resul ts no ted s hould be cons idered as an o rder-o f-magni tude 
es timate only . Phys ical a s s umptions made for mode l i ng purposes 
are being checked by an ongoing field monitoring program . 

The brine disposal system , inc l uding l ined settl ing p onds , 
wi l l  be c onstructed and monitored to preclude the inadvertent 
release o f  high s al inity brine to the s urrounding mars hlands . 
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COMMENT f 

li The entire s tudy are a i s  sub j ect to hurric ane tidal 
f l ooding to s ome extent , and the B l ac k  Bayou s i te and p ipel ine 
terminal s i te in p articular appear to be sub j ect to flooding 
from the 1 p ercent chance hurricane tidal surge . " 

li The imp act s tatement does not appear to addres s  ( except 
in one or two brief references ) the flood p otenti al o f  the 
s i te s , the sus ceptib i l i ty o f  the s i te s  or o ffs ite fac i l ities 
to fl ood damage , the p o s s ib l e  environmental imp acts of such 
fl ood damage , o r  the flood p rotection me asures p l anned i f  
requi red . II 

RESPONSE 

Al l o f  the fac i l ities at al l s ites would be des i gned to 
withs tand the effects o f  hurricane tidal flo o ding . Any fac i l ity 
systems which could c ause i gnition o f  a fire o r  exp l o s i on 
would be l o c ated above the flood level in a s tructure des i gned 
to withs tand flood and s to rm e ffects , as woul d  any equipment 
for monitoring system conditi ons . 

A p l an for shutdown woul d  be created which in s everal 
stages , depending on the d i s tance o r  time to l andfal l  for a 
given trop i c al s to rm , would s hut down operation o f  the fac i l ity . 
Thi s p l an would al l ow s a fe s hutdown , tie-down , or removal o f  
o b j ects whi ch could b e  b lown o r  washed against fac i l ity s truc
tures c aus ing severe phys i c a l  damage . The p l an would al s o  
a l l ow f o r  emptying b rine p o nds t o  as l ow a l evel as p o s s ib l e  
during the warning perio d ,  p r i o r  t o  l andfal l o f  the s to rm . 

COMMENT g 

l iOn p ages 9 . 2 -2 and 9 . 2 - 3 , re ferences to C o rp s  o f  Engineers 
regul ations should be changed to agree with the current regula
tions . On 1 9  July 1 9 7 7 , Title 3 3 , CFR , P arts 2 0 9 . 1 2 0  and 
2 0 9 . 1 3 1  were rescinded and sup er seded by regul ations c ontained 
in Title 3 3 , CFR , P arts 3 2 0  through 3 2 9 . II 

RESPONSE 

The document has b een revi sed to show the revi sed Corps 
of Engineers regul ations of July 1 9 , 1 9 7 7  , T itle 3 3 , CFR , 
P arts 3 2 0  through 3 2 9 . 

COMMENT h 

I!  Appendix 0 ,  p aragraph 5 ,  p age 0-40 s hould speci fy the 
wave heights at the fac i l i tie s . I! 
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RESPONSE 

The wave he ight data appearing in Appendix 0 pe rtain to 
the Gul f  o f  Mexico .  No hi s to r ical wave he ight data we re 
ava i l ab le for any of the water bodies immediately adj acent 
to the four s torage fac i l i t ies . 

COMMENT i 

"Pers onnel o f  the Federal Energy Admini stration and the 
Corps o f  Engineers have been maintaining c l o s e  l i a i s on concerning 
the required C orp s regulatory permits . 1 /  

NO RESPONSE 

9 . 4 . 2  DEPARTMENT OF COMMERCE , NOAA , NMFS , ST . PETERSBURG , 

COMMENT a 

l iThe five brine dispo s al s ites in the Gul f  o f  Mexico are 
located in water dep ths of either 3 0  or 44 feet . The prop o s ed 
s i tes are l o c ated wi thin the l imits o f  Grid No s .  1 7  and 1 8  iden
ti fi ed by the NMFS for the purpose of computing Gul f of Mexico 
shrimp fi shery s tati stic s . During 1 9 7 5 , 7 0% of the shrimp har
ves ted within Grid No . 1 7 , o r  more than 3 . 7  mi l l i on p ounds o f  
shr imp valued at more than $ 5 . 4  mi l l i on , were c aught i n  water 
depths o f  6 0  feet or l e s s . ( Anon . 1 9 7 6 , Gul f  coast shrimp 
data , annual s ummary 1 9 7 5 . Current Fi shery Stati sti c s  No . 6 9 2 5 , 
U .  S .  Dept . o f  Commerce , NOAA-NMFS ,  2 6 ) .  Also during 1 9 7 5 , 4 5% 
o f  the shrimp harves ted within Grid No . 1 8 ,  o r  about 2 . 8  mi l l i on 
p ounds o f  shrimp valued at about $ 5 . 4  mi l l i on , were caught in 
water depths of 6 0  feet or l e s s . Because of the importance o f  
thi s  area to marine fi sheries the sections o f  the FE I S  c ontaining 
discuss i ons c oncerning prop o s ed brine disp o s al in the Gul f  should 
provi de the rationale for s e l ecting the brine discharge s i tes 
and d i s c u s s  alternative s including d i s charging in waters deeper 
than 60 feet . 1 /  

RESPONSE 

The p roposed and al ternative s i tes discus sed in the draft 
E I S  included only three potential brine di ffuser locati ons , a l l  
o f  whi ch are located a t  app roximate ly the 3 0 - foot depth contour . 

As indicated in the comment , the bulk o f  the shrimp ( a s we l l  
a s  menhaden ) fi sher i e s ' c atches are within the 6 0 - foot depth 
contour . I t  i s  note d ,  however ,  that in the co astal ocean o f  
the region covered b y  the dr aft E I S , the 6 0 - foot depth contour 
is app roximate ly 40 m i l e s  from the shore . Further ,  as di scussed 
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in Appendix Q ,  and indic ated in Tab l e s  Q-5 and Q- 2 1  and F i gures 
Q - 1 3  and Q- 1 8 ,  the trans she l f  distribution i s  non-uni form for 
adult and l a rval s tages of shrimp and menhaden , as we l l  as the 
f ive mo s t  common fish spe c i e s . General l y ,  the commerc i al l y  
important spec i e s  occur in minimum dens ities in waters sha l l ower 
than 3 0  feet , in maximum densities in waters between 3 6  and 
1 5 0  feet , with decl ining dens ities with increas ing depth beyond 
1 5 0  feet . Additi onal ly , the data presented in Appendix Q show 
that in deeper waters ( 12 0  feet ) shrimp l arvae were concentrated 
near the bottom where impacts from a bottom di f fuser woul d  be 
mo s t  seve re . 

There fore , from the ana lys i s  o f  data o f  the Nati onal Marine 
F i sheries Service and othe r s ource s ,  it was concluded that the 
l e a s t  potenti al fo r s i gni ficant b i o logic and ec onomic impacts 
resulting from brine diffu s i o n  wou l d  be rea l i z e d  by loc ating 
the s tructure in the relative ly unproductive ne arshore z o ne at 
a depth of l e s s  than 3 6  feet . Other factors considered in deter
mining the p ropo sed di ffuser loc ations inc luded avo i dance of 
imp ingement o f  the s a l inity p l ume on the beach and at inlets 
and avo idanc e o f  navi gational freeways and anchorages . Thi s 
rationale for determining the proposed locations was corroborated 
through consultation with local expe rts and repres entatives o f  
Loui s i ana s tate agenc i e s  and univers ities . I n  view o f  the c i r 
cums tances pecu l i ar t o  the c o astal waters between C a l c a s ieu 
Pass and Galves ton Bay whi ch wou l d  result i n  s i gni fic antl y 
increas ing the potenti al impact o f  di ffus ing brine at greate r 
depths , it i s  inappropri ate to cons i der al ternate di f fuser 
loc ations at depths gre ate r than tho se pres ently under cons ider
ation . 

COMMENT b 

" The anticipated impacts ( o f brine di spo s al ) on marine 
l i fe and the i r  habi tats should be compare d ,  espec i a l ly with 
regard to migration route s and spawning areas o f  maj o r  comp o 
nents o f  the fishery . "  

RESPONSE 

A monitoring program has b een imp l emented at the propo sed 
and alternative Gul f  di sposal s ite s to veri fy that no important 
b i ota wi l l  be j eopardized . 

COMMENT c 

li The F E I S ,  or a supp lement thereto , shou ld inc lude results 
of l aboratory s tudi es on larval s tages of s everal spec i e s  o f  
mar ine fi shes and crustace ans endemic to the proposed di spo s a l  
s i  te s , inc luding white shrimp . These b i o a s s ays should , for 
e ach dome , te s t  the to lerance of tho s e  se lected species to the 
brine , at d i s charge temperatures , that have been put into 
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s o lution with water from e ach p rop osed intake location . The 
need for such tol erance s tudies prior to brine disposal at a . 
nearby s ite has been discussed by NMFS p articipants in a s trategic 
Petroleum Res erve workshop on environmental cons i derati ons o f  
brine di spo s al ne ar Freeport , Texas , hel d  i n  Houston , Texas , 
on Febru ary 1 7  and 1 8 , 1 9 7 7 . The s e  di scus s i ons are inc luded 
in the proceedings of the workshop . I I  

RESPONSE 

B i o as s ays des igned to determine e ffects o f  the brine di s 
charge have been carried out , a s  was recommended at the workshop . 
The results are discussed ful ly in the rep ort " Analys i s  o f  Brine 
D i sposal in the Gul f  o f  Mexico : Bioassay Resul t s "  pub l i shed 
in March 1 9 78 . Thes e  results are discussed in re l ation to the 
B i g  Hi l l  and Wes t  Hackb erry s i te s  in Chap ter 4 ,  Volume I o f  
the FE I S .  

COMMENT d 

l i The FE I S  should a l s o  discuss the fe asibil ity o f ,  as wel l  
a s  environmental imp acts as s o c i ated with , al ternative methods 
of brine di sposal for the enlargement or creation of tho s e  
p o s s ib l e  storage areas for whi ch FEA i s  pres ently cons idering 
dispo s al in the Gu l f .  I I  

RE SPONSE 

O f  the three fe asible methods o f  dispos ing of brine di s 
c u s s ed i n  the F inal E I S , strategic Petro leum Reserve ( FEA/FES 
7 6 - 2 ) the l arge vo l umes of br ine which must be disposed during 
l e aching o f  1 5 0  mi l l ion b arrel s  o f  new storage space render 
underground inj ection and u s e  as a chemi cal feedstock imp ractical 
where the candidate s torage s i te i s  ne ar the coas t .  

Whi l e  inj ection into d�ep s a l ine aqui fers may be technic a l l y  
fea s ib l e  a t  some o f  the s i tes for which the proposal i s  o ffshore 
diffus ion , the uncertaintly regarding res ervo i r  cap acity o f  
the receiving aqu i fers , the extreme ly hi gh costs , the s chedu l e  
del ays and the l ow system re l i ab i l ity render the alternative 
o f  deep we l l  inj ection impracti cal where the alternative o f  
Gul f  di sposal exi s ts . The alternative o f  dispos ing o f  the se 
l arge vo lumes o f  brine by p roviding it to indus try for use as 
chemi cal feedstock i s  logi stically imp racti cal s ince the require
ments for feeds tock do not corre spond to the DOE brine disposal 
requi rements . 

COMMENT e 

" From the DE I S  revi ew , it appears that the al ternative 
least damaging to freshwater commercial and marine fishery 
resources and the i r  hab itats would be sto rage at the vinton 
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and B i g  Hi l l  s alt domes , espec i a l l y  i f  that enabled a l l  the 
brine to be disposed by inj ection we l l s . I I  

RESPONSE 

Brine dispo s al at Vinton wou l d  not apprec i ab l y  influence 
fi sheri es , but oc ean dispo s a l  of brine from the other s i tes 
is not expected to have a s i gnificant impact . Vinton is the 
only s i te where inj ection wel l s  are the p roposed method o f  
br ine disp o s a l . 

COMMENT f 

I I P age 3 . 2 - 2 5 , paragraph 2 .  The FE I S  should note that 
two Lou i siana Department of wi l dl i fe and Fi sheries marine 
b i o l o gi s ts reported that the decl ine in shrimp harvests from 
S ab ine Lake s ince 1 9 6 8  could be directly attributed to the 
operational procedures o f  Toledo Bend Dam . ( Whi te , C .  J .  
and W .  S .  Perret . 1 9 74 . Short term e ffects o f  the To ledo 
Bend Pro j ect on S abine Lake , Loui s i ana . Proc . 2 7 th S .  E .  Assoc . 
Game and Fish Conun . pp . 7 1 0 - 7 2 1 ) .  I I 

RE SPONSE 

The conclusi ons o f  White and Perret ' s  s tudy with respect 
to shrimp harvests have b een added to the FE I S  in the indic ated 
p aragraph . 

COMMENT g 

II Page 4 . 3 -42 , paragraph 1 .  The p roposed water intake 
l o c ation in Bl ack Lake is re l atively near the mouth of Black 
Lake Bayou , a migration route for marine organi sms to the 
Lake . The FE I S  should discuss  whether operation o f  the struc
ture at the p ropo s ed loc ation wou l d  result in minimal entrain
ment o f  organi sms in Bl ack Lake . I f not , the FE I S should 
determine the loc ation whi ch wou l d  result in the least amount 
o f  entr ainment . The FE I S  shoul d  a l s o  inc l ude drawi ngs showing 
water c i rculation p atterns in the Lake under vari ous wind 
and tidal c onditi ons . I I 

RESPONSE 

The proposed water intake system for the Wes t  Hackb erry 
storage s ite has been relocated to the I ntracoas tal Waterway 
( I CW )  . Thi s  move was promp ted by s everal factors including 
the conunents rece ived on the DES and the extens ive discuss i ons 
DOE has had with numerous federal and state agenc i e s . Prior 
to thi s dec i s i on to move the intake , two addi tional loc ations 
in B l ac k  Lake and two types of intake s tructures ( open channel 
and pipel ine ) were cons i dered .  In additi on , a b athymetr ic 
s urvey and drogue study ( to determine s ur face currents ) were 
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perfo rmed for a section o f  Black Lake . The dec i s ion to move 
the intake to the I CW was prompted more by ( 1 )  the consensus 
of opinion that thi s  loc ation was preferab l e  and ( 2 ) a s amp l ing 
p rogram demons trating the dep aup arate nature o f  the I CW ,  than 
by any demons trab le l ong-term harm potentially produced by a 
B l ack Lake intake location . I n  addi tion , moving the water 
intake to the I CW wou ld al l ow the potenti al fo r DOE to use 
thi s same intake for the Sulphur Mines s i te . 

COMMENT h 

" P age 4 . 4- 2 , paragr aph 3 .  The pres ent s a l i ni ty regime 
o f  Black Bayou and Right Prong should be discussed s ince tho se 
s a l inities would be increased by the wi thdrawal o f  l e aching 
water . "  

RES PONS E  

Data collected b y  the S ab ine National wi ldl i fe Re fuge 
and ob tained during convers ation with members of the re fuge 
s taff indic ate a mean s a l inity o f  about 3 . 2 ppt for Right 
P rong . At� pres ent , no s a l inity data have been located for 
Bl ack Bayou for use in t,he technical discus s ion of s a l i n i ty 
regimes . 

The text has been mo di fied to indic ate the 3 . 2 ppt s a l inity 
for Right Prong . 

COMMENT i 

" P age 4 . 4 - 1 0 , Impacts at the Stor age Loc at i on . The FE r S 
should d i s cuss measures to reduce we tl and imp acts resul ting 
from constTuction o f  the 1 0  acre fi l l  fo r the central pl ant . 
The se measures inc l ude ( 1 )  us ing any previously a l tered a r e a s  
for the p l ant s i te and ( 2 ) us ing spo i l  from ex i s t1ng and new 
d i sposal areas rater than dredg ing addi - t 1 onal wetl ands fOI 
fi l l . "  

RESPONSE 

The central p l ant l o c ati on was s trategi c a l l y  s e l ec t e d  
wi t h  respect t o  road and canal access as  we l l  as  prox1rni t,y 
to ex i s ting fi l l ed areas and stor age c averns . There are no 
sui tab l e  prev i o u s l y  al tered areas which have s at i s  factol-Y 
acce s s . Such acce s s  wou l d  have to be c ons tr u cted i f  ano the r  
area were used . Thi s would inc r e ase the S l z e  o f lhe a r e a  t h a t.  
would be affected . 

The l and- fi l l  mater i a l s  L!sed i n  cons truct ,inq the c e n t r A l 
p l ant wou l d  be brought 1n from o u t s ide and wO�1 1 d  no t_ h e  
obtained from wetl ands . There fore , obtcl l ning the fi l l  \W d l d  
not have an add1 tional e f fect o n  wetl ands . 
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COMMENT ] 

I ! Page 4 . 4 - 1 2 , D i sp l acement/Le aching Water Sys tem I mpacts . 
The FE I S should di scuss the imp acts as s o c i ated with water 
withdrawal from the Gul f  I ntracoastal Wate rway ( G I WW )  inste ad 
o f  Black Bayou . The s a l inities in Black Bayou and Ri ght Prong 
would probably not be incre ased as much , and there woul d  
p robab ly b e  l e s s  entrainment o f  marine organi sms s i nce the 
s tructu re wou ld be further from S abine Lake . I ! 

RE SPONSE 

As suggeste d ,  wi thdrawal o f  water from the I CW should 
reduce any imp act from induced sal inity increases in B l ack 
Bayou and Right Prong . It i s  also reas onab le that fewer 
o rgani sms may be entrained by withdrawal from the I CW .  

Ex i s ting informati on does not indic ate that induced 
s al inity increases in Bl ac k  Bayou or Ri ght Prong due to with
drawal from Bl ack Bayou would cause any di s rupti on of the 
popul ati ons o f  marine organi sms in the se water bodi e s . 

COMMENT k 

" P age 4 . 5 - 7 , Br ine D i sposal Sys tem I mpacts . The FE I S 
s hould di scuss the al ternati ve o f  loc ati ng a l l  ten o f  the 
propo sed inj ection we l l s  in areas other than tidal marshe s . 
Thi s shou l d  el imi nate the wetl and destruction resulting from 
the dredgi ng of a 2 . 2  mi l e - l ong acc e s s  c anal with its a s s o c i ated 
spo i l  d i sp o s al ( 3 5 acres ) .  For the pres ently propo s ed system , 
the FE I S  should eval uate and comp are the impacts o f  u s ing 
l and-b ased dr i l l ing rigs and constructing board ro ads fo r 
acc e s s  with the impacts o f  us ing b arge -mounted dr i l l ing r i gs 
and draglines , the l atter fo r exc avation . I !  

RE SPONSE 

Because o f  the unique environmental sett ing which 
we t l ands repre sent , spec i a l  attent ion wou l d  be given to 
avoiding locating we l l s  in such areas to the extent thi s is 
practicable , within the l imitations o f  p ro gram constraints . 
Furthermore , a l l  reasona lbe mitigat ive mea s u res wi l l  be 
taken to minimi z e  the e f fects o f  any we l l s  constructed in 
wetlands . 

COMMENT 1 

" P age 4 . 6 -8 , Di spl acement/Leaching Water Sys tems I mpacts . 
The FE I S  should exp l ain why the l e s s  envi ronmental l y  damaging 
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displ acement/leaching water p ipel ine route and brine disposal 
p ipel ine route are cons idered only as al ternati ves to the 
p roposed routes , not the proposed routes . I I 

RESPONSE 

Certain errors on thi s page may have contr ibuted to a 
mi s taken impre s s ion . I n  the fi rst paragraph , the figure o f  
$ 6 8K/acre for bee f production l o s s e s  should b e  $ 6 8 0  for the 
total l o s s  o f  bee f production . I n  the second paragraph the 
$ 7 5 , 0 0 0  figure given as the monetary value o f  mar s h  production 
l o s s e s  s hould have been $ 7 , 5 0 0 . Al though the temp orary produc 
tivity l o s s e s  in mar shl and would be greater with the proposed 
l eaching/displ acement water and the prop o s ed brine di sposal 
p ipel ine , the total es timated direct monetary los s e s  whi ch 
would result from construction o f  the al ternati ve p ipe l ines 
would be higher than for the proposed pipel ines . 

The l o s s e s  mentioned above have been corrected In the 
text . I n  addition , s tatements have been added which comp are 
the total l o s s e s  whi ch would result wi th the cons truction o f  
p ropo sed and al ternative pipel ines . 

COMMENT m 

I I Page 4 . 6 - 1 5 , Brine D i sposal System Imp acts . The impacts 
of brine d i sposal from the Big Hill s torage s i te s hould be 
d i s cu s s ed in at least the deta i l  as  the Wes t  Hackberry s i te . 1 I 

RESPONSE 

The phys ical and chemical model ing a s s ump tions and con
clus ions are nearly the s ame for the B i g  Hi l l  s torage s i  te 
as for the Wes t  Hackb erry s i te .  I t  would be unduly rep etitious 
to present essenti ally the s ame di scus s i on of the se considera
tions for each s i te . 

COMMENT n 

" P age 5 . 0 -2 , Table 5 . 2 - 1 . Propo sed S i te -We s t  Hackber:ry 
Expans ion s i te Construction and Operati on . The Draft E I S ,  
in discus s ing impacts resul ting from water wi thdrawal from 
B l ack Lake , indicates that s a l inities in the Black Lake area 
s hould decre ase s l i ghtly and that the habi tats of commerc i a l l y  
important spec i e s  would n o t  b e  changed i rreversibly . Bec aus e 
o f  the fragi le conditi on o f  the Black Lake e s tuarine sys tem . 
the FEA should deve lop a contingency p l an for water wi thdrawal 
that could be put into e f fect should the wi thdrawal result 
in increased sal inity in Bla.ck Lake rather than a decreas e 
as predi c ted . I n  such a p l an ,  water could be wi thdrawn from 
the G I WW ,  \.,e s t  of the Alkal i Ditch , which s hould reduce the 
amount o f  entrainment of mari ne organi sms as we l l  as reduce 
any s a l inity increase in Bl ack Lake . I I  
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RES PONSE 

The proposed water intake location has been changed to a 
p o i nt on the l CW we s t  o f  Alkal i Di tch . 

COMMENT 0 

" 8 . 0  Summary o f  Proposed and Al ternative Activiti es . The 
FE l S  should discuss  the var ious al ternative s sugge s ted in the se 
comments . "  

RE SPONSE 

Both the proposed and al ternati ve actions are di scussed 
In Appendix A .  The discuss ion on page 8 . 1 - 1  has been changed 
to reference thi s  section . 

COMME� 

Page A .  4 - 2 7 . " Another po s s ib l e  al  ternati ve water s ource 
that should be considered in the FE l S  is the G l WW we st of the 
A l kal i Di tch . Thi s al ternative wou l d  be l e s s  damaging to mar i ne 
fi shery resources in that the re would p robab ly be l e s s  entr ain
ment of m ari ne organi sms at a water intake s tructure in the 
fresher waters o f  the G l WW . " 

RE SPONSE 

The dec i s i on has been made to relocate the prop o s ed water 
i ntake fac i l i ty on the l CW ( G l WW ) . 

COMMENT q 

Page A . 4 - 2 9 . " The FE l S  should cons ider , as an alternative 
to the prop o s ed brine di sposal pipel ine whi ch para l l e l s  the 
C al c a s i e u  Ship Channe l ,  another pipel ine a l i gnment a l s o  paral
l e l ing the Ship Channe l which woul d maximi ze the use o f  e x i s ting 
spo i l  disp o s al areas and o ther non-wetl and areas . Thi s a l i gn
ment was suggested by the Environmental A s s e s sment Branch Area 
Superv i s o r  of NMFS in Galve s ton , Texas , in an August 1 9 , 1 9 7 7 , 
response to a reque st from the New Orleans Di strict , Corps o f  
Engineers ' Regu l atory Functi ons Chi e f ,  for a prel iminary eval 
uation o f  the perm i t  app l i cation b y  FEA prior to i s s uance o f  
the pub l i c  no tice . Thi s a l ignment would impact much l e s s  wet
l ands and oyster beds than the proposed a l i gnment and ,.;ould 
c ause much less d i s turbance to marine l i fe mi gration than the 
a l i gnment in Starks Canal . "  

RES PONSE 

Whi l e  the Corps o f  Engineers no rmal ly al lows pipel ine con
s truction no c l o s e r  than 3 0 0  feet from active spo i l  b anks , DOE 
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and the Corps have been working c l o s e ly in an attempt to as sure 
that the a l i gnment of the brine pipel ine creates the least p o s 
s ib l e  disturbance o f  wetl ands and oyster beds . The Corps has 
expre s s ed a wi l l ingne s s  to a l l ow a l i gnment of the pipel ine in 
the spo i l  b ank between the Calcasieu Ship Channe l and Calcasieu 
Lake if  the des ign o f  the l ine i s  su ffic ient to prevent damage 
resul ting from uns table spo i l  and future spoil dep o s ition . 
The DOE i s  therefo re giving active cons ideration to thi s  a l i gn- " 
ment . 

9 . 4 . 3  DEPARTMENT OF COMMERCE , MAR I T I ME ADM I N I STRAT I ON 

COMMENT a 

l i l t  i s  stated that on page 4 . 2 - 8  that : Because o f  the 
high degree o f  s imil arity between l i ghtering and o f fl o ading at 
terminal s ,  the sp i l l  frequency for the former was assumed to 
b e  the s ame as for the latter . I I 

I I Al though there are many s imi l arities between trans ferr ing cargo 
at a dock and ship -to- ship trans fers , there are R l s o  several 
maj or di fferences . L i ghtering may be the more accident prone 
operation becau s e  of the at sea mooring vessel expo sure to wave 
and wind action o f  the sea . Thi s statement al s o  appears in 
Appendix C ( page C .  2 - 2 1 ) .  I I 

RE SPONSE 

Th i s  as sumption i s  exp l ained on pages C . 2 - 2 0  and 2 1 .  
S ome as sumption , with respect to the pos s ib l e  occurrence o f  
s p i l ls , i s  made nec e s s ary because o f  the pauc i ty o f  any data 
and the requirement for report ing spi l l s . Lighter ing i s  
becoming an increas ingly common operation in the o i l  transport 
industry and presently over 20 percent of all imported o i l  
arriving a t  Gu l f  Coast ports has been trans ferred f rom trans 
o ceanic carriers (VLCC/ULC C ) to sma l l e r  tankers which can 
nego tiate the 4 0  foot channe l depth o f  tho se ports ( U . S .  Army 
Corps o f  Engineers , 1 9 7 7 ) . As o f  the end o f  1 9 7 6 , the re had 
been no reported acc idents or poll uting incidents in connection 
with l i ghter ing operations ( U . S .  Coast Guard , 1 9 7 6 ) . I ndus try 
s t atements regarding l ighter ing operations indicate the r i s k  
o f  pol l ut ing caus ing inc idents i s  extreme ly l ow .  The se s tate
ments are corrobo rated by the absence of reports of s uch 
incidents in Lloyds List ( Ll oyds o f  London , 1 9 6 9 - 1 9 7 7 )  or the 
U . S . Co a s t  Guard Comme rcial Ve s s e l  Ca sualty Data ( U . S .  J ept . o f  
Transportati on , 1 9 7 7 ) . At the invitation o f  the companies 
invo lve d ,  the Coast Guard doe s over fly l i ghte r ing operations 
in the Gul f  of Mexico once o r  twice a day . Al s o , a Co a s t  Guard 
observe r may be placed abo ard the ship to be l i ghtered . The 
impre s s ions ga ined from the se activi t i e s  are tha t the current 
l ighter ing operations are we l l  planned and exec uted . In l i ght 
o f  the facts , it is bel ieved that the re fe renced a s s umpt i on 
creates a conserva t ive wor s t  case for analy s i s  purposes . 
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COMMENT b 

I I  I t  i s  stated on p age 4 . 3 - 14 that : E ach tanker prior to 
rece iving o i l  at the tanker dock wou ld d i s charge a vo lume o f  
b a l last water amounting to 2 0  perc ent o f  its tota l cap acity . I I  

I I  An e stimate fo r b a l l ast o f  2 0  percent o f  ve s s e l  de adwe i ght 
tonnage may not be suffi c i ently high . A tanker des igned without 
segregated bal l ast tanks w i l l  take s u ffi c i ent sea water aboard 
in cargo tanks a fter d i s charging cargo to ensure p roper prope l ler 
immersion and to p rovide s a fe handl ing and sea-keep i ng character
i s ti c s . The amount o f  ball ast taken aboard and the tanks into 
which it i s  lo aded depend on : ( a )  the anti cipated we ather c on
di tions , ( b )  the distance and route of the b a l l ast voyage , 

( c )  the s i z e , configuration and handl ing charac teristics o f  
the ve s se l s , ( d )  the ultimate c a s e  o f  dispos ition o f  di rty 
bal l ast , and ( e )  the nature o f  the c argo carried in tanks prior 
to ball as ting . A tanker would norma l l y  b a l l ast 35 pe rcent or 
more o f  its total de adwe i ght tonnage . Unl e s s  some of thi s  b a l 
l ast i s  c l e an or se gregated , i t  i s  recommended that the es timate 
for di rty ball ast be 40 percent of ves s e l  de adwe i ght tonnage . 
Thi s statement a l s o  appe ars in Appendix C ( p age C . 3 - 9 2 ) . "  

RE SPONSE 

Conver s ations have been he ld with ( 1 )  the captain o f  
the Port , U .  S .  Coast Guard , Port Arthur , Texas ; ( 2 )  the S a l ine 
p i lot A s s o c i ation , Port Arthur , Texas ; and ( 3 ) the Manager 
of the Mari time Dep artment , Sun o i l  Comp any Terminal , Nederl and,  
Texas . The se local authorities general ly agree that a 5 0 , 0 0 0  
DWT tanker , which i s  cons idered repres entative o f  the s i z e  
o f  the U .  S .  flag tankers to b e  u s e d  in transpo rting o i l  from 
the Nederl and terminal , woul d  normally take on s alt wate r 
b a l l ast ranging from 0 to 2 0% o f  the tanker c apacity . The 
2 0% figure used in the text repres ents the upper l imit o f  
s uch a range and thus appe ars j usti fiab l e . 

9 . 4 . 4  DEPARTMENT OF COMMERCE , NOAA , ROCKV I LLE , MARYLAND 

COMMENT a 

" Appendix D . 2 5 - The M I T  Transi ent P l ume Analys i s  - The 
mode l ing approach used to characterize the di spers ion o f  brine 
into s urrounding waters may s u ffer from a s s umptive mathematical 
s imp l i fi c ati ons . The a s s umpti ons o f  cons tant depth and ver
tic ally cons tant current woul d  appear to be we akne s s e s  in 
the MIT mode l . I I 
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The s imp l i f i c a t ion o f  a ve rtica l ly homogeneous water 
column , wh ich includes cons tant depth , no ve rtical shear , 
and no s t r at i f icat ion , i s  e s sential to make tractab l e  the 
p rob l em of pre d i c t ing br ine d i spers ion . For the case of a 
negatively buoyant plume j e tted upwards f rom the bot tom , 
th i s  s imp l i f ication i s  entirely appropr iate and i s  not a 
s i gni f i cant we akne s s  i n  the mode l .  

The H I T  Trans ient P l ume Mode l addre s s e s  the far f ie l d , 
i . e . , the region beyond the point where p l umes f rom individua l 
no z z le s  have me rged and where the rate o f  ver t i cal co l l ap s e  
( s i nk ing due to dens i t y ) i s  o f f s e t  by t h e  rate o f  ve rtical 

d i f fus ion upwards . I n  th i s  region , the s i gni f icant core o f  
the p l ume , i . e . , the reg ion with s a l inity greater than 0 . 5  
ppt above amb i ent , i s  within f ive feet o f  the bottom . At 
the d i f fuser , the j e t wi l l  r i s e  1 5 - 2 0  feet above the no z z le 
for the g iven d i f fuser performance criter i a . Thus , depth 
per s e  is not a f ac tor for depth greater than 3 0  f ee t . 
Bot tom i rregul ar i ty , such a s  r i dge s and troughs , woul d  se rve 
to de f le c t  the f ar - f i e l d  plume l o c a l l y  but wou l d  not d i re c t ly 
a f fect d i f fus ion ; thus , i t s  cons ideration in the mod e l  i s  
inappropr iate . 

S im i l arly , ve r t i cal shear should not be a s igni f icant 
facto r . I t ' s  only region o f  i n f luence would be at the 
d i f f u s e r , and i t s  e f fe c t  would be trivial i n  view of the 
probab l e  vector gradients as compared to the great turbulent 
energy of the j e t and b r i e f  r e s i dence t ime of the p l ume ( on 
the order o f  s econds ) i n  the upper water column be fore 
f a l l ing back to the bottom . Thus , ver t i c a l  shear i s  s u f f i c ient ly 
accounted for i n  the ver t i cal e ddy v i s co s i ty term of the 
mode l . 

COMMENT b 

" Appendix G oil sp i l l  Risk and oil Pol luti on . The 
pres ent state - o f-the - art for o i l  sp i l l  anal ys i s  includes mode l s  

9 . 4 - 1 5  



which p rovide l ines o f  p robab i l i s tic imp act and probab i l i stic 
time to impact in thi s  are a . Thi s  in formation , miss ing in 
the sub j ect DE I S , wou ld improve the p l an for c ontainment and 
removal o f  sp i l l ed o i l . I I 

RESPONSE 

Such mode l s  requ i re detai led stati stics on winds and 
currents , and have been app l ied succe s s fully to certain ocean 
areas . The mode l s  could be he lp fu l  for the p rep aration of 
SPCC and Sp i l l  contigency p l ans . Howeve r ,  for the purposes 
o f  as s e s s ing p otential environmental imp acts in the Gul f  Coast 
are a , the methods uti l i zed in Appendix C .  2 are adequate and 
account for the ave rage e ffects o f  winds and currents . 

9 . 4 . 5  ENV I RONMENTAL PROTECT I ON AGENCY 

COMMENT a 

li The draft statement indic ates that for unl o ading purposes , 
displ acement water for the s a l t  dome s wi l l  be withdrawn from 
Bl ack Bayou , S ab ine Lake , I nte rc oastal Waterway , or vinton 
C anal . Thi s  procedure wi l l  nec e s s itate the c onstruction o f  
a water intake s tructure in e i ther one o f  the se water supp l i e s . 
The Final would b e  strengthened i f  i t  inc luded more information 
addre s s i ng the intake structure and des ign .  This informati on 
should inc lude working drawings of p rop osed intake fac i l ities 
and should address intake flow ve l o c i ty and the sc reening 
des ign that wi l l  be u s ed . I I 

RESPONSE 

As stated , a water intake would be requ i red to obtain 
water from any of the p roposed s ources . A l imit for intake 
flow veloc ity ( 0 . 5  fp s ) and the intake locations are indic ated 
in the draft s tatement . I ntake characteristics have been 
under s tudy with the ob j ec tive of minimizing b i o l ogical l o s s e s . 
Additional intake informati on has been supp l ied in the final 
E I S . 

COMMENT b 

I I Ac cording to the s tatement , c onstructi on of numerous 
p ipel ine systems for both brine disp o s al or raw wate r supp ly 
could nece s s i tate the uti l i z ation o f  wetl and hab itat . We 
would l i ke to p o int out that the p o l icy of the Environmental 
Protection Agency , as pub l i shed in the Federal Regi ster 
( 4 0 CFR 2 3 0 , S eptember 5 ,  1 9 7 5 ) requi res that particular 
cognizance and cons iderati on be given any p ropo s a l  that has 
p otenti al to damage or destroy wetl ands by dredging activity . 
The app l i c ant should provide , where any dredging operations 
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in wetl ands are concerned , sub s tantive eval uati on o f  the 
proposed proj ect and alternative actions . I n  conc lu s i on , 
the selected proj  ect action shou ld be the mo s t  practicab l e  
o f  a l l  alternative s and p rovide pos s ible miti gative measures 
to minimize harm to the wetl and environment . In the se lection 
of any right-o f-ways , e f forts should be made to avo id wetl ands . 
Adequate discuss ion on thi s  matter should be provided in the 
F inal E I S . H  

RE SPONSE 

wetl ands are recognized as s ens itive systems in the E I S , 
and imp acts to them have b een a s s e s s e d  with as fine a resolu
tion as practi c ab l e  us ing pres ent knowledge . Pipel ine con
s truction i s  not expected to re sult in any subs tantive l ong
term deterioration of the wetl ands environment . 

A number o f  cons iderations are inc luded in determining 
the accep t ab i l ity and de s i r abi l i ty o f  federal proj ects . I n  
the present case , the proposed actions are p art o f  the mo st 
p racti cal p l an fo r imp l ementing the deve l opment of a S trategic 
P etro l eum Reserve s ince they al l ow storage of oil in s a l t  
domes a t  a very l ow re l ative cost and p l ace a minimal demand 
on mater i a l  res ource s o f  the nation whi l e  at the s ame time 
c onnecting the o i l  storage loc ations to water and pipel ine 
o i l  distribution pathways rel ative ly e as i ly . 

COMMENT c 

li The proposed Texoma Group S tr ategic Petro l eum Res erve 
p r o j ects invo lve hydroc arbon storage by emp l acement o f  crude 
o i l  into s alt domes , s o lution mining of the s a l t  to create 
or enl arge exis ting s torage capacity , and , in s ome c as e s , 
di sp o s a l  o f  the produced or di sp l aced brines by deep we l l  
inj ection . Al l the s e  types o f  operations wi l l  b e  regul ated 
under the Unde rground I nj ection Contro l  ( UI C ) program of the 
S a fe Drinking water Act ( Pub l i c  Law 9 3 - 5 2 3 ) ,  as per Dr aft 
regul ations , August 3 1 , 1 9 7 6 . There fore , the data pres ented 
in the Draft E I S  needs to be strengthened to support an 
e f fective evaluation o f  the environmental impacts o f  the se 
operations . The app l i c ant should provide su fficient data to 
EPA from the te sting and analys i s  program , be fore initi ating 
any o f  the emp l acement , mining , or di spo s a l  operati ons . When 
the State o f  Lou i s i ana as sumes primary enforcement autho rity 
o f  the Underground I nj ection Control Program , the data and 
analyses provided should be c ons i stent both with tho se require
ments prop o s ed in EPA Admini strator ' s  Dec i s ion Statement # 5  
( 3 9 CFR : 6 9 ) , or tho se required under the superceding U I C  
regul ations , when they become app l i c able , and tho s e  required 
for permit app l i c aton under statewide Order 2 9 -B of the 
Loui s i ana Department o f  Conservati on , O i l  and Gas Divi s i on .  
I n  addi tion , c l o s e  coordination should be afforded EPA and 

9 . 4 - 1 7  



Loui s i ana Dep artment o f  Conservati on in a l l  phases o f  data 
requ i rements , c o l l ection and pres entati on . Al s o , s e l ected 
technical data should be provided to the pub l i c  in the fo rm 
o f  a "by reque stt' app endix to the Final E I  S .  We are requesting 
that the intenti ons of the app l i c ant to comp ly with the above 
recommendati ons be adequately addre s s ed in the Final E I S . "  

RESPONSE 

I f the s torage c apacity of the Wes t  Hackberry s i te i s  
exp anded , S P R  wi l l  supp ly a l l  data required i n  app lying fo r 
a permit for underground inj ection o f  brine . Thi s information 
wi l l  be presented to the Loui s i ana Dep artment of Conservation 
at a pub l i c  hearing , as was done for both the Wes t  Hackberry 
ESR s ite , and the Bayou Chocktaw s i te , s ubsequent to the i r  
s e l ection for SPR u s e . Furthermore , DOE wi l l  continue to 
maintain communic ations with the Dep artment o f  C onservati on 
during the devel opment of all SPR faci l i ties . 

COMMENT d 

" I n address ing the amb ient air qual ity s tandards , Tab l e  C .  
3 -8 on p age C .  3 - 5 6  o f  the draft s tatement discusses s tandards 
for the Prevention of s i gn i f i c ant Deterioration ( PSD )  in a 
C l a s s  I I  area for only Sul fur Dioxide ( S 0 2 ) and Total S uspended 
P articul ate ( TSP ) c r iteria p o l lutants . The s tatement needs 
to recogni ze that the C l e an Air Act amendment , s i gned August 7 ,  
1 9 7 7 ,  has changed past PSD standards by requi ring new PSD 
s tandards to include all criteria p o l l utants ( i . e . , S 0 2 , TSP , 
non-methane hydrocarbons ( NMHC ) ,  nitri ous oxides ( NO ) ,  carbon 
monoxide ( CO ) , and photochemical oxidants ( 0 3 ) .  The�e s tand
ards should be addres s ed in the Final E I S . "  

RE SPONSE 

The text c oncerning amb ient air qual i ty s tandards , p age 
C 3 - 5 3 , has been changed to exp l ain EPA requi rements under 
the Augu s t ,  1 9 7 7 , amendment to the C l e an Air Act . Whi le as 
s tated , new standards for p o l l utants not covered formerly 
would have to be met , the regu l ations to obtain thi s  end have 
not b een promul gated yet . 

COMMENT e 

" The draft E I S  fai l ed to adequate ly addres s  the " emi s s ion 
o ffset" p o l i cy . I ncreased hydrocarb on emi s s ions from fi l l  
and withdrawal oper ations may c au s e  non-methane hydroc arbons 
and photochemical oxidants to be exceede d  for tempo rary periods 
wi thin the immedi ate s torage fac i l ity areas . Al though no 
l ong-term adverse impacts on air qua l i ty are expected , the 
" em i s s i o n  o ffset" p o l icy should be addres s e d  in the final 
s tatement . "  
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RE SPONSE 

An e xpanded discuss ion of the " em i s s ion o f f s e t "  p o l icy 
has been added to the text on page C . 3 - S 2 . Th i s  discuss ion 
re f lects a prior EPA determination that the o f f se t  po l i cy 
do es not app l y  to SPR facil ities due to the tempo rary and 
intermittent nature o f  the emi s s ions . DOE i s  aware that the 
EPA p o l i cy regarding emi s s i on o f fsets , and its app l i c ab i l ity 
to the SPR program , i s  currently unde rgiong review , and that 
a c l a r i f i cation w i l l  be is s ued in the near future . DOE w i l l  
take any s teps nece s s ary as a re su l t  o f  th i s  c l a r i f i catio n .  

COMMENT f 

" The l eve l s  o f  environmental no i s e  tabul ated on p age 
F - l S , Vo l ume I V ,  of the Draft E I S  have b een l abe l l e d  as es tab 
l i shed gui del ines from EPA . Thi s  phrase estab l i shed gui de l ines 
is incorrect . Rather , thi s tab l e  re flects i denti fied leve l s  
whi ch are requ i s ite t o  protect pub l i c  health and wel fare with 
an adequate margin o f  s a fety for both activity inter ferenc e  
and hearing l o s s . Furthermore , the no i s e  leve l s  cited i n  
thi s  tab l e  d o  not constitute a regu l ation, speci fication , o r  
s tandard . Thi s discrepancy should be co rrected in the F inal 
E I S . "  

RE SPONSE 

The wording o f  the s entence on p age F - 1 S  with the incor
rect phrase has been changed .  The new vers ion properly 
i denti fies the character of the p re sented no i se leve l s . 

COMMENT g 

"No s ewa.ge d i s charge s are di scussed fo r any o f  the Texoma 
Group s i tes . I f  such di s charges exi s t ,  d i s charge p o ints , 
tre atment , and p o s s ib l e  impacts to rec e iving s treams shoul d  
b e  discus sed . I n  addition , National Pollutant D i s charge 
E l imination S ystem ( NPDES ) p e rmit app l i c ation fo r such di s 
charges shoul d  b e  addre s s e d . Thi s sub j ect should be addres s e d  
in the Final E I S . I I  

RE SPONSE 

Sani tary wastes generated during cons truc tion at the proposed 
s tor age s i te o r  a lo ng the r i ght s - o f -way would be handled through 
the exi s t ing s eptic system o r  portab l e  fac i l i ties cons i s tent 
w i th Occupational Heal th and S a fety Admin i s tration and Fe deral 
and S tate p o l lution contro l regu l at i ons . Was tewater handl ing 
procedure s dur ing the operational phas e s  of the SPR would be 
des igned to as sure that the waste s tream would meet a l l  appropri ate 
and app l i c able Federa l , S tate , and local disposal s tandards . 
These procedure s would be f inali zed during the detai l ed pro j ec t  
de s i gn . The NPDES permit app l ication would inc lude tho se d i s charges 
wh i ch wou ld occur . 
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COMMENT h 

l i The dra ft s tatement did not adequately addre s s  the sp i l l  
Preventi on Control and Countermeasure ( S PCC ) P l an .  The Final 
E I S  shou ld contain a s tatement that a SPCC P l an wi l l  be p re 
p ared within s i x  months a fter the fac i l ities begin operati on 
and sha l l  be fu l ly imp l emented no l a ter than one year a fter 
operations begin , and wi l l  meet the requirements o f  Code o f  
Federal Regulations 40 C FR 1 1 2 . "  

RE SPONSE 

The requirement to prep are a S p i l l  Preventi on , Contro l ,  
and Counterme asures P l an within s i x  months o f  the commencement 
o f  fac i l i ty operati ons is presented on p age 9 . 2 -4 . I n formation 
on imp l ementati on of the p l an has been added . 

COMMENT i 

l i The displ acement water intake loc ated in B l ack L ake 
for the We st Hackberry s i te could have a maj or imp act on the 
extens ive crab and shrimp fi shery in the B l ack Lake are a .  
With the proj ected o i l  withdrawal rate o f  1 . 4 7  mi l l ion b arrels 
per day , the enti re volume o f  B l ack Lake ( 8 , 7 6 8  acr e - feet ) 
wi l l  be pumped into the domes in 4 6  days , or three enti re 
l ake vo l umes during the five months requi red to emp ty the 
domes . Thi s  magni tude o f  withdrawal could adve rsely imp act 
the c r ab and shrimp fi shery by destroying the postl arval 
p opul ati on in the l ake . EPA recommends that the al ternate 
intake loc ati on on the I ntercoastal Waterway be s trongly con
s i dered . The app l i c ant ' s  intenti on on thi s  matter should be 
included in the Final E I S . I I  

RE SPONSE 

The p ropo s e d  intake l ocation has b een changed to the 
I CW .  

COMMENT j 
" The s e  comments c l as s i fy your Draft Envi ronmental I mpact 

Statement as ER- 2 . spe c i fi c al l y , b ased on the information 
contained in the dra ft s tatement , we have environmental reser
vations concerning the loss o f  valuable wetl and hab i tat , the 
p o s s ib l e  l ong-term cumul ative imp acts to groundwater aqu i fers , 
and the p o s s ib l e  adver se imp acts to groundwater aqui fers , 
and the p o s s ib l e  adverse. imp acts to the crab and shr imp fi shery 
in the Bl ack Lake area . We are requesting additional infor
mation regarding ai r ,  no i s e , waste water treatment , and other 
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areas as addre s s ed in the above c omments . The c l as s i fi c ation 
and the date o f  our c omments will be pub l i shed in the Federal 
Regi ster in accordance with our re spons ib i l ity to inform the 
pub l i c  o f  our views on proposed Federal acti ons , under S ection 
3 0 9  of the Cl ean Air Act . \ I  

RESPONSE 

EPA ' s  comments and requests have been addre s sed in thi s  
final impact statement a s  pres ented i n  the responses to 
comments above . 
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